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Oceanography 


aaat ana flowing acroia tha loutham half 
of the Main a; tha Catltboon currant. oM 
7 * 10 a ik antarine (tea tha n.-.rth Him 



4701 Boundary I aver acl aachanga prrcaaaaa 
SEAraiU. VAIlATIuH Is THE I'FfIR ARCTIC ECEAN 
A3 OlSnr.TO AT T-l 

faaaa Marlaca (Polar hlvca Camai, I'nivaralir 
Of V.iMogtcn, 4017 to-; lava It War SB, Seat i la, 

VA M1J» and 1. thin | an Salth, Ccophyalca Pr.'gjar, 
I'nlvarattf of tfaihlogton. Seal llr, WA. 

K| lcc|raphlc data frtwa T-l aia analytad to 
lllaitrata the hihavtor al tha Arctic nlxad Ir/ar. 
Tha ulaad layer dayiti fluTiuina II o annual ly 
and ulaad layer aallnUy fliituttwa a.J? o» t0l 
Tie f lueruatltni in iota! aili coolant jw* ron- 
alaiene with thaoratlral work b. Hailut and 
are In than with Bind I ajar <«?rh, Indlcatlcg 
ctacgaa In the Blx.d layer ara controlled by 
■all flux. Paaianinji or tha ulaad lxyaf bring, 
O.l heal kb' yr” ©| heal to l hr turlace fron 
aha ncean hrlcw. 

Gaephjri. las. lata.. Paper 110793 


7 » 10 a aec entering ft on the north through 
Ktmtward Paaaaga. Both or than currant* ehow 
anal I B cal a rat lability that dlslnlabea with 41a- 
tanra ttta tha catpactlva puaagea. The deep 
flow haa no oat transport, u required by the 
■hallow exit, tat a wall organ lead clockvlae re- 
circulation le found In the deep oaatam Car lb - 
boan. (Caribbean Baa, invane oathod, general 
circulation! . 

J. Qeaphya, Raa., Green, Paper 1C0B5Q 


uoaa period are known, tho amplltuda of the cell 
of tha apactrun can ha predicted with eouavhat 
greater accuracy. Kawavor, this ralotlonahlp 
ahould be uead wlch caution when the height and 
parted atatlatlca ara lnfluoncaJ by avail. 

J. Oaqphya. Raa,, Oman, Paper 1C0M8 


4710 ChMlcil oceanography 

CAtCOLATlM fW flCEMJC CO, 1KREASC: A NEED 


rw CAUTION * 

Alin H. Shlllir [Strlppt Inuitullen of OCHno- 


. ---- 1 — ■ iHiniuisnoi LKfong- 

O^ u !lt! r, ! l >.SL c<,,,0n ' 1 ** s,r la 
Mi«, C»> ifornti 92093) 

A ni*b«r of MrlBrs have p relented calculations 
atl«ptlf>9 to itow the anthropogenic CO, IncrMsu 
In (ht ocean. ThM« werlars back-cilewlate M» 
CO; coeceatritlon of a water parcel to when It 
all tt the lee turfece by uilng well -Inown ratfos 
o correct for chenleil changes Induced by bio- 
]**■**} ■«*««■ of tht potential 

sljni ficmce of theit EOj bick-ceiculattons. 

If-elr limitation erg eunlntd hero. In the Ant - 
critic interuediiie water, which nas served at a 
trinar, testing ground for these beck-calcvlailon 
■vdels, filling It icen to Hgnlficihtly alter 
.p rules! concentrations. Howecer, previously 
uled Aliing correction* are shown to have little 
*He:t on an snsiosous bad- calculation of pre- 
fi.rred nitrite. A Alii lent II,. the remits of 
He C'J, bta.relculaticfis ere probably too high 
, l he water mss in queuicn. Thus Me ability 
» f th-fir "BIWJI 10 provide reliable esiMuut al 
|fe cieinlc CO. (nqrfise is in doubt. (Carbon 
ainiMi* i ik r rase, 4Mir<"c ietenncdlete weier), 

.1 M.phfl. Ms. . Clean, Paper IC0999 


fcliO Si. Ice 

SEA ICR DUPlACDiEMT FROM S CAS AT STKIHETIC 
APERTURE RADAS 

R. T. Kell (Polar Science Canter, Unlverelty of 
Weihlogton, «M7 Roeoevilt Key HE, Seattle. KA 
MIDI) end fa. A. Rot brock 

obtsieed by e eyetbetlc aperture radar on 
IEUAT h«va been uaed re ueaeurr aea lee dltplace- 
uente aver a three day Internal In October 1978, 
Thr position of a natural l cr feature wae areeured 
on 3 October end egeto on 8 October] the differ- 
ence In theee two pee I clone li a dleplaceeent. 

The dleplaceaenc of ueny feel urea wee oeeeured. 

The tracked feature, li. eoushly along t line and 
aia quite dee.e-.faout 2 U .pert-over a die- 
tetic* «< Mb k». The dliplecesente are about 
twenty fclloutrro. Dl.plu«.nl error, grow with 
otecenre fron «Knr» bacealng ee large aa J In. 

The graph of dleplaceuant vereu* dlatence hea 
octal loo* l dlacont loutllei of eaveral ktloeetere. 
DlipUeiNM dl icon tlnult lee ara accurate to 
i 0.07 he along track end 3Z or their tugnitudo 
1 C, r!‘ (B“SAT) 

I. Cenphye. »oe,, Green, fnprr IC094R 


thl h llan2)[ ^ of tawnaula of 

which Sr. 1 tWM * 11 of oataloquu 


4763 Surface wavei 
OH T8UBAM NUCLEATIOH 

8. Herd (Harvard Unlverelty Depaitnent of CaolBg- 
lcol Solancoa, 20 Oxford Street, Ceabrldge, HA 
02138) 

Mear-fleld tiunenl fonuidon li detailed la Ihie 
paper using point uouenc taneor eourcos with a 
epherlcelly eyiseirlc, ealf-gravleattng and elae* 
tic Earth. Snapehote of vartlcel aea aurrata no- 
tion calculated within 200 kn and 100 eeconde of 
an avanc typically ahow an Initial tsunami pnlaa 
slowly grow and than evolve Into dlapereod wave 
tralna. Tha dlractlon or flrlt notion, tha tlua 
and the length scalaa of tha davaloplns pulae 
contradict atatic coacepta which baaa taunaal 
forwatloB on paruananc deformation of an otber- 
wlae rigid eaa floor eupportlng Incompteealble 
water. The permanent .train field at tha aee 
floor le. In fact. Irrelevant because It le de- 
fined by frequencies wall balov tbe rang* of t,u * 
neml iotatut. Static concapte of teunaul gen- 
are t Ion era especially nleleadleg If they ere ap- 
plied to eourcee, aueh aa aarchquekea, whoee uo- 
tloae era deeply tooted In elasticity theory. 

The general point eocene censor used hare pro- 
duces frequency dependent tsunami radiation pat- 
tern of atluuthal degree 5 2. Pure dip *»d 
strike slip eourcee, however, create weval that 
ate eynaetrla or intl-aysmetrlc abouc the jpl- • 
caecet. Burled 10 kn, with a moment of 10 !**■• 

theee eourcts generate initial tsunami puleae 40 
km vide, Haxluua empllcudee of 166 and 43 cm 
occur ID ka from tha epicenter, 60 • after tha 
dislocation. Tsunamis from deeper earthquakes 
ace smaller, broader, and a lower to develop be- 


oeuee they era depleted of high (raquenciaa. 
J. Ooopbya. Raa., Red, Paper IB 08(0 


■j !. • 

*• ,JV.‘ 


4711 L'isuulntlvn 

ClNLtLAIICW or HOC CAUMCAm (EAi A MLL-RE, 
I-H'-Tn SWVUtlC PNBUM 

6»an lbHMli.fl IHtade Hoi* (Ketnogeirliae Inati- 
t '. iicfi, fcuh tala m 01343, u.b.A.i 
T he Caribbean Baa in aalaetad aa a tsoUq vhaf. 

the let)* Ktii circulation la wall Mimlari 

fay Metct 1 tel hydai>g»ui«il5 auaiurueanlr through 
Hf lire lion el Ua Imres method, a aleplau- 
aaylo Id weed to Slluetrau She iMIuigae ta u 
deeunauau h« maam tfq.lcaUy salevauit ew 
tiuea may fat nil detunlnad u tha (until* 
MSardatamUMd laaaraa problem. Tha qeoeuscaia 
*1* fiali In the Ciftbotu le h»d tj lueisw 
•an and salt eenaarvatlan naetn into laMva^ 
laiats eapaaatad fay aurfacaa of ooutsat rHn- 
U S l ?**?•. *“ " ■ mwt ha a afalwtlpu la du7 
i!!? - — *k <hH«>dem ca an am Initial 

cfaolra ot fefar, new maul, ta tdilEua 1 
wlqme MtM Mlofatop ia. ehowu. ; 

sfaofu a, • 17-4. the total flow inavina tta 

baelan Cdlltaa «■ .. ,7" 


K^rigS;,^- th « 

. log n ■ 3,oo - 0.4381 

J. Qsophya, Rea, . Or. W , P,^ lclflt4 


*764 Buriats wevai, tides, and ,_,.i 
W^BMCTBA ” ^ 6<5U,UUTl;H I* ««" ' 

^° t8r *'/««tatall isbHl Development . 
tepany, P. o. Suit 48l, Hguetop, Texas 77001) 

Hexleo*end^l!be**iJ*" 0,,t * ^ Dull o( 


Of EN ^lUriuTnap" 

»?.«J|eta iM that th« spectral t« g* 


* •'•if wi uui flow lMviM ky 
•wet.rm CwllbbM la matlmated tela -id" 
M - »Q* •• aap ». U afneamt with direct 
•Mtarameut*. Claw u a^,. „f 

H a *9* **.M9 1 9crWJtl»» Uwi c£rJhta*a. (ma. 
i { • . , -’ 1 



**790 Inttmpenta and technique© 

SCABAT ALTIHETEP. HEIGHT CALIBRATION . . • Ir. 

R. Kolenklewio* (Hatldnal Aeronautics and Space. 
Adainlstratloa, Goddard Epson night far. ter. . *, 

Oreenbelt, KD 20»?1) C.r. Hart In / - fi 

The Caaaat <U cine ter has been catlbretad for . « 

height bias using four overflight pasaas Qf ; ‘•’t 

Bermuda which were supported by the Bermida 
laser. The a If lma tor data waa ccrrootad fori . *•*« 

tides, using recorded tide guaga data, propas*' . • '*vS 

tlon effects, using ae’.ecvologlcel data taken . . • : .V :9 

around tha time of each paste acceleration left • ‘ 
and aea state bias. Including both surface ar*- . 
feeta and instnaantal af facta. Altimeter data, . '. , 1 S*Q 
for aaoh of the four passes waa paneth* 11 a*™ l « . f, Cm 

•xtrapolatad aorosa the (eland. Interpolailoo - , ,--A-_ 
between paaaea thgn'produced an equlvalanj , •. t vj 
altlaataf qeaaurtMdt to the ga»W at «*>• S 
falta. eo that'fl»:p}TJuetar bias could »• : f.r 

httW-jMof a KB old faodo. The . -vTa 

Bht?(jlaa was 0.0 1 0.07 o. , ..a;. . t> jj-yj 
18,011 

— - irrvo 
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Students Wanted 

To advance the scientific study of the earth and its envi- 
ronment In space Is the first and primary purpose of ihe 
American Geophysical Union. In support of this purpose, 
one of the working goals of the AGU is to attract competent 
individual students and research workers to devote their at- 
ienllon to geophysics, and another Is to stimulate high qual- 
ity education (or students Interested in geophysics. Only by 
attracting new minds to address old problems and thus un- 
cover new questions can we assure the health of our sci- 
ence. Many of our subdisciplines are having difficulty hold- 
ing good students through their Ph.D.s because of the at- 
iractive opportunities available to them outside the research 
community. This Is challenge we must pick up—not Just to 
fill our ranks, but to fill them with the cream of Ihe upcom- 
ing generation. 

Geophysics is by nature a focus of various disciplines on 
problems, and thus It has an Inherent problem in capturing 


Continental Rifting: 
Progress and Outlook 

B. H. Baker 

Center for Volcanology 
University of Oregon, Eugene 

P. Morgan 

lunar and Planetary Institute 
Houston, Texas 

Increased research activity on continental rifts has led to 
a nood ol new data In the last 15 years, but there is little 
consensus about the basic mechanisms and causes of ritt- 
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Ihe attention of students at Ihe undergraduate level. There 
are tremendous opportunities for promising physics, chem- 
istry, and mathematics majors who are totally unaware of 
the exciting direction their education and career could lake. 
To assist you in Identifying opportunities that could be 
passed on to undergraduates in your Institution, Eos has 
begun carrying announcements of predoctoral scholar- 
ships, fellowships, and graduate asslstantshlps without 
charge in the classified advertising section. The addition of 
these student positions expands the popular marketplace 
for jobs in ihe earth and space sciences that Eos has be- 
come. Many of these advertisements will be directed pri- 
marily to undergraduate students. Since Eos does not have 
a large circulation to undergraduates, success will depend 
on the information In this section being passed on by facul- 
ty advisors. You may want to copy these notices as they 
appear or post them or forward them to colleagues In other 
departments. 

The Inclusion of these announcements will be one in a 


Ing. The well-known association ot taphrogenlc features— 
doming, faulting, and volcanlsm— Is widely regarded as the 
result of asthenosphere convection and lithosphere thin- 
ning. This concept is supported by observations of long- 
wavelength negative Bouguer anomalies, and o( subnormal 
P„ velocities in ihe upper manlle, resulting (rom convective 
mass and heat transfer Into the base of the lithosphere. 
Doming, and In some Instances faulting, is the result ol iso- 
atatlc adjustment to the resulting expansion. The crust o( 
rifts Is abnormally thin (70-80% of normal) and contains 
high-density rocks assumed to be primarily intrusive basic 
igneous rocks. The collapse of rilt lloors may be the conse- 
quence of stress-induced lateral extension in ihe upper 
crust, possibly assisted by a mass excess of mafic intru- 
sions in the rifted crust. Anomalous electrical conductivity 
(low) and heat flow (high) are Ihe result of heating and 
magmatic and hydrothermal activity. 

SengOr and Burke [1978] have distinguished two basic 
modes of rilling: active rifling, In which the lithosphere is 
cracked by aslhenospheric upwelling, and passive rifling, in 
which a preliminary cracking of the lithosphere occurs be- 
cause of differential stresses resulting from the interactions 
of lithospheric plates. A variety of data sets have been in- 
terpreted to produce cross sections of the major Cenozoic 
continental rifts, examples of which are shown In Figure 1 . 
Basic similarities in these cross sections mask subtle struc- 
tural and evolutionary differences between Ihe rifts, howev- 
er. and tell nothing of Ihe processes of lithospheric thinning. 
It is not clear to what extent the anomalous lithospheric 
structure is a response, as opposed to a cause, of rifling. In 
a recent volume of papers on the mechanisms of graben 
formation [lilies, 1981], bolh active and passive modes of 
rifting are discussed, the former mode primarily In connec- 
tion with the East African rift system and the latter with ref- 
erence to the RWnegraben. The remarkable similarities in 
rift cross sections (Figure 1) suggest that the anomalous 


Rhinegraben 
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(W t *h this publication arelhose of the authors only and 

untese !™ cto ffictel positions of the American Geophysical Union 

“"^expressly stated. 

Photograph shows the M8T (mesosphere, stratosphere, 
,8dar at Poker Flat, Alaska. This NSF-funded project 
Wcanrf!?^ ^ 1118 Aer °nomy Laboratory of the National Oca- 
ij^^wnospherio Administration to Investigate atmospheric 

rada, h0| A ht ran 9s 3-1.00 km. The coherent (Doppler) 

vaveg h l ,+l n l °P® ra *te continuously to obtain data on winds, 
tor ifc'ZnS 0 ?' and atmospheric stability. System parameters 
MW and _ r 7 te \ sd system Include a peak transmitted power ot 6 , 
graph thTftJ 1 ] enna araa of 4 x 10 4 m* As Sepri ln this phofo- H 
hgainihH "J transmitter modules are Contained In separate hew* 
ltr *ieam 8 2 8 fa na a " a ^- 71,8 antenna ^currently Connected In i a 
n ^)lKS ,,9urallon (vertical, off-vertical to the extend WthS : 
? p °rtionro?H? ^rtipletion is not scheduled until the end of 198J,. 

J operating at a lower sensitivity, has been 

continuous operation since February. 1979. The Wftd- 
k*ea2h fw? B ,op ol the photograph jq_lhe R>ker Fla! Rocket • 
* b V p auiTSl op ? fat8d ^ the University of Alaska. (Photolak- 
and submitted by Ben B. Balsley, both of . 
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series of efforts to encourage good undergraduate students 
to pursue careers in geophysics, tt Is being guided by the 
Committee on Education and Human Resources, with 
strong support from Ihe Oceanography Section in particu- 
lar. 

To use this new service, send your announcement of 
available student positions to Eos, Classified Advertising, 
American Geophysical Union, 2000 Florida Avenue, N.W., 
Washington, D.C. 20009. There will be no charge for (he 
first Insertion of such announcements so long as they are 
20 lines or less. Subsequent insertions, i! desired, will be 
run at half the regular classified advertising rate. 

If you do place an announcement, please help to im- 
prove ihe service by evaluating its impact. Send me your 
evaluation with your thoughts on other ways to assure that 
we can do an even better job of attracting and holding 
good students In geophysics. 

Fred Spllhaus 


lithospheric structure of rifts Is more dependent on litho- 
sphere properties than ihe mode ol rifting. 

II Is clear that continental rills are diverse and may form 
by o variety of processes. Some paleorifts on continental 
margins are rogordod ns 'failed arms' af sproadlng axes, 
and lho East African rift may bo a modern oxamplo of this 
type. Others aro spatially and temporally connected with 
collision orogeny (Rhine; Baikal), and some appear to be 
intra plate structures with no clonr relation to other tectonic 
features (Oslo; mid-continent U.S.). Special categories are 
neoded for rifts In complex tectonic sellings such as the 
Basin and Range of Ihe western U.S., which may be an 
expression of back-arc spreading related to subduction, lo- 
cally modified by the stresses Imparted by the San Andreas 
transform fault. The Snake Rlver-Yellowstone zone is a 
grabenllke feature, an elongated depression associated 
with little or no extension, and could represent a hot-spot' 
trace. 

Viewed In this fashion It seems that there is a spectrum 
ol rilling processes for which two fundamental mechanisms 
can be postulated, similar to the two modes ol rifling distin- 
guished by SengOr and Burke ( 1 978]: an active mechanism 
whereby thermal energy is transmitted into the lithosphere 
from the underlying asthenosphere, and a passive mecha- 
nism by which mechanical energy is transmitted laterally 
through the lithosphere as a consequence of plate interac- 
tions at a distance. There may also be combinations of 
these two mechanisms. In order to allow the concept of fhe 
two fundamentally different mechanisms to be tested, we 
propose a tentative classification that divides ults into the 
two basic categories: 

Active Rifting: 

(1) Rift systems connected to midocean ridges and rep- 
resenting lateral extension as a result of aslhenospheric 
convection. Structure Is superimposed across older struc- 
tures and has strong volcanlsm (e.g., East African rift sys- 
tem); 

(2) Smaller-scale rift zones generated by 'plumes' or 
'hot-spots,' with little or no regional extension. Localized 
domes are formed by volcanlsm, with a trail of Inactive 
troughs and grabens (e.g., Snake Rlver-Yellowstone zone); 

(3) Back-arc fault zones and grabens (e.g.. Basin and 
Range, grabens of the Andes); 

Passive Rifting: 

(1) Rifts associated with continental collision orogeny 
and formed by wedging and splitting of the lithosphere. The 
location and orientation Is strongly Influenced by preexisting 
structures, there is little igneous activity, and strike-slip mo- 
tion may be locally important (e.g., Rhine-Rhone and Baikal 
rifts); 

(2) Rifts associated with large strike-slip boundaries and 
resulting from the transmittal of shear stresses from the 
boundaries (e.g., western Turkey, Basin and Range). 

The magnitude of active rifting will depend on Ihe rata at 
which lithosphere moves over the thermal source, with rifts 
being restricted to stationary or slow-moving plates [e.g.. 
see Burke and Wilson, 1972]: No such restriction applies to 
passive rifting, since the lithosphere thins In response to 
extension, and the source stresses are transmitted In the 
moving lithosphere plate. Other distinctions between tha 
two mechanisms are In the Influence of prerift structural el- 
- ement8, which should be strong for passive rifting and 
weak for active rifting. SengOr and Burke [1978] give differ- 
ent sequences of events br the two modes of rifting; the 
active mechanism predicts domlnfl-voicanlsnvrifting, the 

• passive mechanism rifting-(upllft?)-vo)canlsm. For active 
rifting Ihe magnitude of uplift arid volume of. Igneous rooks 
should be much larger than lor paufve rifting, end a differ- 
ence In Igneous character may result: active— weakly alka- 
line to tholetitlc; passive— strongly alkaline (?) 

Data relevant to the understanding of the processes are » 
; not restricted to the earth. For 'one-plate' planets such .as 
Mara, the processes of rifting are possibly easier ip deci- 
pher, and the mechanisms can be applied to some 1 riftri on 
: Earth; The great Martian rift. Valles Marlnerls. ls easily; 
modeled in terms of the stress field imparted by the topog* 

! raphy and the gravity field (Figure 2) [Phillips and Lamoeck, 

. I960], The modeling results strongly suggest ttiqt this rift 
followed the formation of the Tharsls Plateau: Rifts Are also 
found bn' Venus, a planet that ought to be aa lhernialiy ac- 

• live as the earth but appears, to lack contemporary^ terrdstri- 
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Fig. 2. Magnitude end direction ol the theoretical horizontal 
tensile (principal) deviatoric stresses at the surface of the Tharsls 
Plateau (TP), Mars, imparted by the topography and (he gravity 
herd. Contours are magnitude of maximum stress, in kilobars. Nolo 
the orthogonal relationship between the Valles Marineris (VM) and 
the stresses. (Adapted from Phillips and Lamback. 1980]. 
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Fig. 3. Comparison between the East African rirt system (cut- 
ting across the Ethiopia Dome and the Kenya Dome) end the ma- 
jor Venus rift system (cutting across the highlands or Bela Regio 
and Phoabe Regio). Depressions are indicated by the stipple pat- 
tern. (From George McGill. Univ. ol Massachusetts, personal com- 
munication. 1981). 


al-style plate tectonics. Analogies have been made be- 
tween ihe Venus rifts and the East African rift system (Fig- 
ure 3j. but the role of rifts in Ihe tectonics of Venus Is 
poorly understood at this time. 

Hydrocarbon, mineral, and geothermal resources associ- 
ated with rilling give an additional economic value lo rift 
studies. Ideally models should predict Ihe evolution of 
these resources. The diversity of rifts makes this a complex 
problem, however. In order to oblaln a better understanding 
of rift processes and lo apply adequate constraints to mod- 
els, multidisciplinary studies of active rifts are needed to 
describe their evolution and to allow alternative mecha- 
nisms lo be formulated and tested. 

This problem and others will be addressed al a confer* 
ence on Ihe 'Processes of Planetary Rifting,' to be held De- 
cember 3-5, 1981, at Ihe Christian Brothers' Retreat House 
In ihe Napa Valley, California, immediately prior to (he fail 
Annual Meeting of the American Geophysical Union (in San 
Francisco). Persons interested in attending the rift meeting 
should contact Ihe Projecls Office, Lunar and Planetary In- 
stitute, 3303 Nasa Road One, Houston, Texas 77058 or 
call (713) 486-2150 for further information. 
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Flinn’s Feature Fuels Forum 

The entertaining note by Edward A. Fllnn (Information 
transfer in verbal presentations at scientific meetings, Eos, 
62, 179, 1981) brought to mind a somewhat similar discus- 
sion of this problem by the Scotllsh physicist, James Clerk 
Maxwell (1831-1879). Evidently, In response to a query 
from Professor Guihrie about the role of a physical society, 
which was something like an AGU meeting, he wrote in 
1873 to W. G. Adams [Campbell and Garnett. 1884; p. 

294]: 

For the evolution of science by societies the main 
requisite is Ihe perfect freedom of communicalion be- 
tween each member and any one of Ihe others who 
may act as a reagent. 

The gaseous condition is exemplified In Ihe soiree, 
where (he members rush about confusedly, and the 
only communication Is during a collision, which In 
some instances may be prolonged by buttonholing. 

The opposite condition, the crystalline, Is shown in 
Ihe lecture, where members sit in rows, while science 
flows in an Interrupted stream from a source which we 
take as the origin. This is radiation of science. 

Conduction takes place along a series of members 
sealed round a dinner (able, and fixed there for several 
hours, with flowers in the middle to prevent cross cur- 
rents. 

The condition most favourable to life Is an intermedi- 
ate plastic or colloidal condition where the order of 
business Is (1) Greetings and confused talk; (2) A 
short communication from one who has something to 
say and to show; (3) Remarks on the communication 
addressed to ihe Chair, introducing matters irrelevant 
to the communication but Interesting to the members; 

(4) This lets each member see who Is interested in his 
special hobby, and who is likely to help him; and leads 
lo (5) Confused conversation and examination of the 
objects on the table. 

This pretty much describes an AGU meeting. Sleep Is 
not explicitly mentioned, but it certainly occurs when ( 2 ) is 
not met, whereupon (3) flourishes, (4) Is blatantly satisfied, 
and (5) follows. 

if fs interesting, if not somewhat surprising, that even 
though our language has changed a great deal in 100 
years, our problems have not. 

B. D. Marsh 
Earlh and Planetary Sciences 
Johns Hopkins University 
Baltimore, Maryland 
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In his article, 'Information Transfer in Verbal Presenta- 
tions at Scientific Meetings' (Eos, 62, 179, 1981), E. A. 
FHnn raises some important Issues. Unfortunately, the 
mathematical model Is somewhat muddled. The Internal In- 
consistency of the analysis became evident when I consid- 
ered the conclusion that program chairpersons should stop 
AOM^ ea ^ 0r a * ^ ^ 8 understandable that a former 
agu annual meeting chairman should advocate such a 
lime-conserving approach, but Flinn’s own Figure 1 shows 
the knowledge absorption curve at a maximum slope at 
W. In other words, he advocates cutting the speaker off 
just as the audience fs absorbing knowledge at a maximum 
rate. Surely the optimum cutoff time would be later 
TTie AVT Is defined as the rate of knowledge absorption 
so ts decrease after does not Imply that T wax Is the 
nninnn ^ 1 jjlminlshtag returns.' The author’s confusion at this 
point In the discussion is related to earlier ambiguity as to 
which quantities are rates and which are Integrated 
amounts of knowledge. This problem would likely have 

been 

Suppose we rework the analysis, paylnq closer attention 
ra ( l es kncwledge]' 

!h 9 al ? so c r l plion 18 the Integral of that rate, the qua- 
ere as me 1b - Th,s resuit ,s no,h,nfl ,,ke 


knowledge Injection 


\ knowledge 
\ absorption 
\ 

\ 

\ 

\ 


Knowledge 



Flinn’s AVT curve can be obtained only if the audience 
attention factor is applied directly to the Integrated knowl- 
edge Injection. That operation represents a model In which 
aa sleep approaches, the audience loses any knowledge It 
had gained earlier. Given that model, which may have 
some validity, the speaker Is Indeed best cut off at Tw, 
when AVT is a maximum. Note, however, that In that case 
the AVT curve (not its integral) represents the knowledge 
absorption. 

Richard Greenberg 
NilfWv 

Planetary Science tosttotff 
Tucson, Arizon 


Regarding Edward A. Fllnn's discussion on Information 
transfer In verbal presentations at scientific meetings (£o$. 
62. 179, 1981), It occurred to me that a similar theoretical 
approach could be developed concerning ( 1 ) the effect of I 
consecutive talks on an audience and ( 2 ) duration (number 
of days) meetings should be. Factors which have to be 
considered for ( 1 ) are (a) times when talks are given (tow- 
priority talks being assigned to times early In mornings, laia 
In evenings, or on the last day of a meeting), (b) the Impaci 
of coffee breaks, beer sessions, and Jet lag on both spew- 
ere and audience (a different function for Jet lag will won 
for East and West Coast meetings), and (c) the effect of 
competitive sessions scheduled simultaneously al opposna 
ends of the conference center, or even, as commonly^ 
cure, In different buildings. Regarding (2), external facto* 
come Into play such as (a) has the conferee brought his 
her family along? (b) median travel and per diem allow- 
ancea surviving In proposals (an Indirection function of ra- 
tional election results), and (c) the quality of local nljj* • 1 
Finally, Fllnn devotes no attention to speaker 8 ,r 0 , 0 jF® h I 
maximize rate of knowledge Injection. This can be done 
two ways. The first is to vary j the rate of knowledge irjw;j 
tlon at different points In the talk, and the second Is to 
tend audience attention by Interjection of humor, use or . 
tractive slides, or causing excessive audio feedb ack wm 1 
the microphone. The objective Is to make Ihe Integrate v;*l 
AVT function more closely approach the Integrated 
ence attention function. dSfa 
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News 


Low-Gravity Materials Processing 

The concept of growing crystals and of doing biological 
siudies In the low-gravity space environment assumes that 
Iho absence of mo 9 t, or all, of the Influences of the earth’s 
Gravitational field on chemical and biological reactions Is an 
Important factor— at least Important enough to Justify costly 


One normally thinks of the effects of the gravitational field 
as being like the effects of any other field, electric or mag- 
netic, on a thermodynamic process. In the simplest terms, 
Biers is work done as parts of a system travel through a 
gravitational field; a more exact statement would be that 
Die Ires energy of a system, and hence the state of equilib- 
ria, depends on the position within a gravitational field. 

The thermodynamic effects of the earth's gravitational field 
(ihe equation for the changes in free energy caused by dif- 
ferences In position within the field) are subtle but could be 
liqwtant In chemical and biological processes. 

One of the new technologies that has emerged from the 
space program is the practical processing of materials In an 
environment where the effects of gravity are greatly re- 
duced or eliminated. Early work done In the field has 
shown that low gravity eliminates, or greatly reduces, the 
elects of buoyancy, sedimentation, and convection on ma- 
terials processes. 

A technical exchange agreement— the first of Its kind — 
has been signed between NASA and Deere and Company, 
Mdne, III., to study the effects of low gravity on various 
iron alloys. Under the agreement, NASA’s Marshall Space 
Flight Center, Huntsville, Ala., will use low-g facilities avail- 
able to IMncluding drop tubes, KC-135 and F-104 aircraft, 
and possibly sounding rockets— to substantially reduce 
gravity conditions during alloy solidification experiments. 

Deere and Company will do sample preparation, ground- 
based characterization of the sample, extensive sample 
analyses, and data reduction, as well as thermal character- 
ization of the furnace used for melting and solidifying the 
samples. The experiments and Investigations performed 
under the agreement could eventually lead to Deere con- 
ducting research aboard a future space shuttle mission. 

Data will be shared between the two parties. NASA and 
Deere personnel will visit each other's facilities and partici- 
pate In experiment planning and analyses. The agreement 
Is expected to be In effect for 1 year, but it may be extend- 
ed If needed. 

NASA currently Is carrying out low-g processing In such 
vaas as alloy solidification, crystal growth, biological sepa- 
rations, end chemical and fluid physics. NASA’s Materials 
Processing In Space program has developed a variety of 
Smond-based and flight facilities and experiment hardware 
to utilize the low-gravity environment and has invited Indus- 
to participate In joint Investigations and projects, 
h this concept for Involving industry, the federal govern- 
ment and a private company agree to be responsible for 
*pedflc portions of the research effort, and no funds are 
transferred between parties. The allocation ol rights to re- 
sulting inventions and data Is subject to negotiation be- 
iween the parties for each effort undertaken .— PMB ffi 

WINDS AT: Space Wind Sensor to be Tested 

A new wind sensor system Is being tested on a mesa 
jwi of Boulder, Colo., by a team led by Freeman Hall of 
J 1 ® Wave Propagation Laboratory. If the tests are success- 
lul ; ; J m °re advanced version of the system may be tried 
,ate to Ihls decade on the Space Shuttle. The system’s 
Wurnate destiny would be aboard a proposed satellite 
“HedWlNDSAT. 

Global wind measurements are a vital but missing link In 
to Improve long-range weather forecasting. Present 
rJP®r-air wind measurements, mostly by Instrumented bal- 

HU ' 8,0 too limited, and there is a need for an extended 
method. 

The new wind sensing system Is built around a laser ra* 
,fl al can gauge the speed with which winds are moving 
0r away from It. Measurements come from the fre- 

JW Infrared beams reflected from wlnd-bome 
Panicles. 

Tlie system envisioned for WINDSAT would be able to 
ent w ' n ds In layers spaced 1 km apart. The pres- 
version, in which the laser beam Is projected by a mlr- 
cm In diameter, has a range of 20 km, The satellite • 
be J?L' ¥ou * d have a mirror 1 Va m In diameter and would 
IgPWterful enough to scan hundreds of kilometers, 
source: NOAA] & 


B ‘ s * In R.E. = $ 30 K/Year 

80100098 graduates can . , [look] forward to long . 
with employers who will try to tempt [them] 

aurvjJP •■tertes.’ according to a report describing a new. ... 

v toe College Placement Council {industrial per . 
mark!! Jr Dev f l opmnt l July 1981). This survey of the job’ 
file Ba m? por1a tha t graduates with: the bachelor’s degree in : 
mem a , and Physical sciences hfiive been alerting employ- .. 
year -^average salary of apprpxlmately $ 22,000 per ; •. 
* 8 (» m£J bupb amounts to ?n 19 % Increase: oyer the -ay;. 

• Another 9 • sa, 8 f y for the samei'groupp a year 4g& , 
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ates consider themselves to be fortunate 11 offered starting 
salaries of $ 1 2,000 per year. 

Petroleum engineers, and engineers in general, tradition- 
ally get the best offers: the Increase In earth scientists’ sal- 
aries Is a notable exception this year. Many other fields are 
oversubscribed and overemployed. An example of a field 
that is now and has been In the past highly popular among 
employees Is the field of computer science. The average 
starting salary this spring for computer majors was approxi- 
mately $ 20,000 per year, but this level constituted only a 
relatively small Increase over last year’s starting salary. 

As a group, engineers simply do better than any other 
group right out of college. As quoted from the College 
Placement Council’s report (Spring, 1981), "63% of all Ihe 
job offers at 161 colleges and universities surveyed by the 
Council went to engineers.” Note though that the engineer- 
ing majors from those universities made up only about 7% 
of the graduates.^ 


Nation’s Water Picture Brightens 

The nation's streams took a strong upturn during June, 
showing good recovery from the persistent dry trend of the 
previous months, although scattered pockets of below-nor- 
mal flow were reported In parts of Ihe Soulheast and the 
West, according to a month-end check by the U.S. Geologi- 
cal Survey. 

USGS hydrologist 8 said that 30% ol the 165 key Index 
stations reporting across the country In June showed well- 
below normal slreamflow (within the lowest 25% of record), 
a decided upward trend from May, when haff of (he index 
stations reported below-normal slreamflow. Below-normal 
flows ware reported In parts of 27 states during June, down 
from the 31 states that reported low flows In May. 

The Southeast Is, however, still severely affected by the 
long months of dry conditions. A band of persistent low flow 
exists from the Carolinas south to Florida and west through 
Georgia and Alabama. Flows on some streams in South 
Carolina have been In the lowest 25% of record now for six 
straight months. That Is, 75% of the time, slreamflow will 
be equaled or exceeded. All six ol the key Index stations In 
Florida reported below normal flows (or June, the second 
consecutive month that all six stations have been below 
normal. 

Strong recovery was noted from the Great Lakes Region 
south through Kentucky, Tennessee, Arkansas, and most 
of eastern Texas, where streamflow was within the highest 
25% of record for June. 

Reflecting the general national Improvement in June 
streamflow conditions, combined How of the "Big Five" riv- 
ers (Mississippi, Columbia, SI. Lawrence, Ohio, and Mis- 
souri) averaged 1261 billion gallons a day (bgd), 30% 
above normal and the first lime in 7 months that the com- 
bined flow of the rivers has been above normal. 

• Individual nows of the Big Five for June: Mississippi 
River near Vicksburg, Miss., 573 bgd, 50% above normal 
and a 48% Increase from May; Columbia River at The 
Dalles, Ore., 302 bgd, 2% below normal but 20% above 
last month; St. Lawrence River near Massena, N.Y.. 164 
bgd, 3% below normal but 2% above last month; Ohio Riv- 
er at Louisville, Ky., 147 bgd, 270% above normal and 32% 
above May; and the Missouri River at Hermann, Mo., 75 
bgd, 6 % above normal and 8 % above May. (Photo credit: 
U.S. Geological Survey, Department of the Interior.)® 
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Koyworth R»<l#et* RM»«n Policy 

(?«ora8 Kevworth. new presidential science advisor, re- 
■ be ihe aleinenls ol a new approach lo tlw 

suobOri bidaentlilc fasearcflri.ll'a Uoilad Stales. 
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Keyworth stressed that Ihe Administration's proposed 
budget provides funding needed for support of the "hard” 
sciences. He made the point that this country can no longer 
afford to maintain a leadership role In the broad spectrum 
of sciences, but instead musl be selective. He appeared to 
divide the federal government's future funding support in 
science between the areas of pertinent and promising sci- 
ence and the disciplines that support technology, both In- 
dustrial and military. The ’’pertinence ' 1 was in relation to 
prevailing national requirements. The ''promise” was In ref- 
erence to his conviction that the ''payoff 1 ' of basic research 
could not be expected for upwards of 10 years after a grant 
had been awarded. 

Like his predecessor In Ihe directorship of the Office of 
Science and Technology Policy, Keyworth sees his rote not 
so much as an advocate of the sciences, who has the 
President’s ear, but as more of an advisor, a setter of prior- 
ities. 

Although the main thrust of Keyworth's speech was lhal 
the country's preeminence In scientific research was to be 
restricted to areas of science selected after careful review, 
he did not Indicate support of any standard less than one of 
excellence. Some fields would simply have lo be aban- 
doned, but those supported would have to be of convinc- 
ingly high priority. Ho gave the widely held opinion that 
pumping more and more funds into an area of research, 
even one of high priority, is a process that succumbs, 
eventually, to Ihe law of diminishing returns. Support, there- 
fore, Ib to be granted to essential programs, and even then, 
to a limited level.— PMBXf> 


Geophysicist Obituary 

J. M. Burgers . 86 , died on June 7. He Joined AGU in 
1956. 


New Publications 


Weather Modification by Cloud 
Seeding 

A. S. Dennis, Academic. New York, xv + 267 pp., 1980. 

$29.50. 

Reviewed by Charles L. Hosier 

This book accomplishes its stated purpose of providing 
Information on cloud seeding to upperclassmen or gradu- 
ates of university programs in the physical sciences or en- 
gineering, and I would recommend it lo them as a quick 
and painless way to become conversant with what cloud 
seeding is all about. The book may discourage an even 
larger audience of nontechnically oriented cloud-seeding 
enthusiasts or seekers of knowledge by the omission of a 
paragraph or two of a more elementary and descriptive 
treatment of processes such as nucleation, cloud formation, 
and precipitation formation at the beginning of the chapters 
treating those topics. The nine chapters cover an Introduc- 
tion, which Includes a brief history and context for cloud 
seeding; ‘Atmospheric Aerosol'; ‘Formation of Clouds and 
Precipitation'; 'Concepts and Models for Cloud Modifica- 
tion'; 'Generation and Application of Sliver Iodide Crystals 
and Other Seeding Agents'; Statistical Evaluation of the 
Results of Cloud Seeding'; ‘The Modification of Fog, Snow, : ; 

and Rain'; ‘Suppression of Weather Hazards'; and ‘Impacts :j. 

of Weather Modification on Society.' All of these chapters ; 

are brief and to the point. The elaboration that many of ;; j ! 

those familiar with the topics treated might seek or feel ii ; ! 

necessary for completeness would have turned the book ^ 1 

Into something the author did not Intend it to be. ) ! 

The readers seeking a quick answer as to whether or not t I 

doud seeding is the answer to their concern In a situation 
where they need rain or want to prevent or promote some 
weather event will be disappointed. There Is no formula to 
apply or table or graph that will help to decide. This Is as 11 
should be because the answers are not that easy to deter- 
mine, even by the experts. The reader seeking that infor- 
mation will probably conclude that he needs expert advice 
and that also is as It should be. The general physical 
knowledge and the information on the potential for weather 
modification through cloud seeding available In this book 
. Yflll place the person seeking advice In a position lo at least 
ask the right questions. . 

There is a persistent tendency on the part of nonmeteo- 
roioglsts, supported by some early dalms by cloud seed- 
ers, to presume that weather over the whole country or 
even global weather can be altered by local or regional 
seeding. Thus, the reviewer would have preferred a stron- 
ger case be made for Ihe lack of a physical basis for ex- 
pecting doud seeding to affect the overall development ot 
wave cyclones end large-scale synoptic features. The ca- 
sual reader may miss the brief treatment stating that we 
have no hypothesis to support this type of modlflcatiqn. 

Thte should have been backed up by the reasons one 
would not expect such modification. . 

This Is a useful book by a knowledgeable author that 
should find Its way onto the bookshelves ot college (each- ; 
ere and technically oriented users or potential users of 
cloud seeding. For (hose Interested in extensive examlna- . 
lion of the subject, II Is a good starting point. , ' | 

Chariee L Hosier fs with the Department of Meteorology- 1 1 • 'w 
Penn State University, University P&k, 
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Geodesy 

W. Torge, waller de Gruyler, New York, xi + 254 pp., 


I960, DM 48. 


Reviewed by K. P. Schwarz 


The book Is a translation of a well-known German text- 
book on geodesy, which has been widely used since its 
publication In 1975. On occasion of l his translation it has 
been revised and thus Includes developments to about 
1979. 

The book is subdivided into the following sections: Intro- 
duction. The Gravity Field o( the Earth, Geodetic Reference 
Systems, Methods of Measurement in Geodesy, Global 
Geodesy, and Geodetic Surveying. 

The introductory section reviews briefly the definition, his- 
torical development, and organizational structure of geode- 
sy. The second section discusses the components o( the 
gravity potential, level surfaces, and plumb lines, the repre- 
sentation of the geopotenlial by spherical harmonics, and 
time variations of (he gravity field. The third section intro- 
duces global and local astronomic and terrestrial frames 
and relates them to the reference surfaces defined by the 
actual and the normal gravity field. The fourth section treats 
astronomic, satellite, end terrestrial positioning methods as 
well as (he measurement of absolute and relative gravity. 
The fifth section deals wllh the problem of determining a 
global representation of Iho gravity field by astrogeodetic, 


gravimetric, satellite, or combination methods and dis- 
cusses some implications (or the structure and dynamics of 
the earth. The last section, somewhat of a misnomer, gives 
an introduction into horizontal, vertical, and gravity net- 
works 

The strength of Torge’s Geodesy Is Its conciseness and 
good organization. The whole material Is presented on 254 
pages with sections 4 and 5 taking about two thirds of the 
space. The price for this conciseness Is the absence of de- 
tailed derivations. In general, only major steps In the devel- 
opment are given, and often one has to be content with the 
final formula. The author has added, however, an extensive 
bibliography and has cross referenced the text with great 
care. The Interested reader can thus go back to source In- 
formation. although a knowledge of German besides En- 
glish is mandatory in this case. The presentation shows a 
good balance between the mathematical formulation of a 
problem and Its descriptive explanation and thus provides 
the reader with a clear picture of the fundamentals and the 
techniques presently used in geodesy. 

In summary, the book presents the body of geodetic 
knowledge In a welt-organized form and formulates the 
main problems and solution approaches in a concise and 
careful manner. It Is therefore welcome In a field where 
good textbooks do not abound. It is recommended as an 
undergraduate text (or geodesy courses but wilt also sen/e 
the geoscientist who wants an up-to-date presentation of 
the Held without a detailed discussion of current research 
problems. 


The excellent quality of printing and graphics renrrvw 
lion as well as the smooth translation of the oriclnsi 3 
add to the attractiveness of the book. a m 


K. P. Schwarz Is with the Division of Surveyfna Enm^ 
g. University of Calgary, Calgary, Alberta, Canada; 


New Listings 


Items listed In New Publications can be ordered directs from*, 
publisher; they are not available through AGU, 7 


Space Science Comes of Age: Perspectives In the H/sfr, 
of the Space Sciences, P. A. Hanle, V. D. ChambS 
(Eds.), Smithsonian Institution Press, Washington DC 
xiil + 194 pp., 1981, $12.50 (paper), $22.50 (cloth). 

Statistical Treatment of Environmental Isotope Dala fo % 
clpltatlon, Tech. Rep. Ser. 206, International Atomic En- 
ergy Agency, Vienna, Austria, xx + 255 pp„ igm, 

The Economics of Irrigation, I. Carruthers and C. Clark Liy. 
erpool University Press, Liverpool, England, xvlli + 300 
pp., 1981, £20.00. 

The Inaccessible Earth, G. C. Brown and A. E. Muaseti. Al- 
len & Unwin Inc., Winchester, Massachusetts, xB + 235 
pp., 1981, $41.00 (cloth), $22.50 (paper). 

The Magnetotellurlc Sounding Method, A. A. Kaufmen ^ 
G. V. Keller (Eds.), Elsevier, New York, xiv + 596 m 
1981, $144.00. 
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sphere, mososphoro, and ionosphere or with HF 
modifications gif. iho ionosphere is desirable Salary 
opon Please sopd reaumo and names ol at least 
Ihroo references to Dr. Harold D Craft. Jr.. Direc- 
tor. Arocibo Observatory. Space Sciences Building. 
Cornell University. Ithaca. New York 14853. 
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Physical Oceanographer. A postdoctoral re- 
search position in physical oceanography Is avail- 
able at the Unlyoiatly of North Carolina at Chapel 
Hill, to begin as oarty as August 1981. Ph.D. s with 
background and interests m mososcale Quit 
Stream dynamics, geophysical Ifuld dynamics, or 
ocean acoustics are encouraged to apply. Initial ap- 
pointment will be lor one year with b possible con- 
tinuation through a maximum of three years. 

Please send vilne and the names of three refer- 
ences (0 Prolesaor John M. Bane, Marine Sciences 
Program. 12-5 Venable Halt 045A. University of 
North Carolina. Chapel Hill, North Carolina 27514. 

The UmverSily of North Carolina is an affirmative 
action equal opportunity employer. 


SERVICES. SUPPLIES, COURSES. 
AND ANNOUNCEMENTS 
Rales per line 

1-5 limes-S2.50, 6-1 1 limes-SI.95, 
12-20 limes-51.75 


STUDENT OPPORTUNITIES 

For special rates, query Robin Utile. 

600-424-2488 


POSITIONS AVAILABLE 


VI ill In g Sol enlist PosIttonThe Joint Insti- 
tute lor the Study of the Atmosphere and 
Ocean, University of Washington. Visiting 
sc enhsis with background in atmospheric sciences 
o' physical oceanography and interests in dynami- 
cal and or geochemical aspects ol climate variabili- 
ty Term ot appointment, one ( 1 ) year, renewable 
for a second year subject to the approval of the 
Count 4 Closing date- September 15, 1981 Send 
currico’um vitee and a brief research prospectus to 
G reeter. JiSAO, co Department of Atmospheric 
Soences. AK-40, University ot Washington. Scania. 
WA 98195 

An equal opportunity. affirmative scion employer 


Unlv arelty ol Haw all/ Faculty Positions. The 
Department of Geology and Geophysics and the 
Hawaii Institute of GeophyalCB have openings for 
the 1981-1982 academic year. Rank Is open de- 
pendent on qualifications. We are seeking poisons 
who will participate In our teaching and research 
program in any ot tha following areas: ( 1 ) structural 
geology end marine tectonics: ( 2 ) hydrology and 
engineering geology; (3) marine seismology, mag- 
netics. and gravity. To apply send a letter ol inter- 
est. a current Vila and 3 letters 0 ) reference to Dr. 

S 0 Schlanger. Chairman, Department of Geology 
and Geophysics. University of Hawaii, 2525 Correa 
Road. Honolulu, Hawaii 98822 (808-948-7828). or 
Dr. C. E. Halsley, Director, Hawaii Institute ol Geo- 
physics. same address (808-948-8760). Open until 
nited. 

The University of Hawaii Is an affirmative acton 
and equal opportunity employer 


Polar Ooaanographer/8ea lea Dynamlolat. A 

position Is available under the Intergovernmental 
Personnel Act of 1970 tor persons now employed 
In State/local government or In colleges and univer- 
sities. This position is located within the Oceanic 
Processes Branch of tha Environmental Observa- 
tion Division of the Office of Space and Terrestrial 
Applications. NASA Headquarters. The position is 
for one year, with the possibility tor renewal for an 
additional year. Pay will be at a level commensu- 
rate with experience, end will be established atler a 
review of qualifications. 

Candidates must have been employed by the 
university in a permanent position tor at least 90 
days or be a career employee of a State or local 
government. Candidates must also meet the Feder- 
al qualification standards lor (he position. These 
are as follows: a degree In an appropriate field of 
science, plus three years ol progressively responsi- 
ble experience In duties related to the position. 

This Individual will be responsible for planning, 
developing, and Implementing a scientific research 
program In satellite remote sensing of oceanic pro- 
cesses In polar regions. A background In polar 
oceanography, sea ice dynamics, or a closely-relat- 
ed field !b required; experience In remote sensing, 
although desirable, is not essential. A Ph.D. or 
equivalent training and experience Is mandatory. 

Interested parties should send a current resume 
to NASA Headquarters. Attn: Mrs. Catherine 
Zegowltz, Code EPM-3, Washington. D.C. 20546. 

Selection for this position will be made from oth- 
erwise eligible candidates without discrimination tor 
any nonmerit reason such as race, color, religion, 
sex, national origin, politics, marital statue, physical 
handicap, age, membership or nonmembership In 
an employee organization, or personal favoritism. 


Acoustical Physicist. Physics and Chemlsuy 
Department of Naval Postgraduate School (NPS). 
In Monterey, California, seeks applicants for tenure- 
track position at assistant or associate professor 
level, physicist who has experience and interest m 
teaching and research in area of acoustics. Primary 
mission of NPS is advanced education of Naval Of- 
ficers. Department offers M S. and Ph D. degrees 
In Physics and Engineering Acoustics with major 
emphasis on Master s degree program. Moat 
acoustics teaching Is at senior and graduate level 
with concentration In underwater acoustics. Candi- 
date must have Ph D., be effective teacher and be 
Interested In and capable ol engaging In research. 
Current acoustics research areas: ocean acoustics 
Including propagation, ambient noise, scattering 
and diffraction: propagation in tapered wave-guides; 
acoustic Imaging; signal processing and non-linear 
acoustics. Send resume and references to Prof. 

O. B. Wilson, Department of Physics and Chemis- 
try, Naval Postgraduate School, Monterey, CA 
93940. 

Affirmative action/equal opportunity employer. 


Alma >ph eric 9 elenllst a r oup He ad. Seruor 
staff scientist position available immed ately at lha 
NAlCs Aroc Do Observatory The successful appli- 
cant w il be appointed as Head of Iho Atmospheric 
Sc-. mess Group and will be expected to load that 
group and la partorm independent research using 
the Arec-bo 'aci'ifies A Pn.D degree In atmospher- 
ic or phys-c&l sciences or radar engineering and a 
record at so'.d research accomplishments are re- 
quired Experience with radar studios ol the slralo- 


Researa h Annotate In Physical Oceanogra- 
phy. Applications invited lor a 12 month position 
as Research Associate in the School ol Oceanog- 
raphy, Oregon Stats University. Ph.D. In physical 
sciences. Must have demonstrated ability (0 ana- 
lyze oceanographic data, preferably data from 
small-scale turbulence experiments. 

Appointee will be expected to cooperate in the 
analysis ol oceanre microstructure data. Salary: 
$22,000. Submit application and names ol three 
references by 3 1 August 1981 ( 0 : 

Douglas R. Caldwell 
School of Oceanography 
Oregon Slate University 
Corvalfi 8 . Oregon 97331 
OSU is an affirmative action, equal opportunity 
employer. 


Electron Mlcroprabe Technical Specialist/ 
university ol Colorado. The department of 
Geological Science. University of Colorado. Boul- 
der. seeks a person who will assume responsibility 
for the department s electron microprobe labora- 
toy. Dulles will Include day-to-day operation of our 
MAC 400 microprobe equipped with a KEVEX EDS 
system, Instruction of new operators, maintenance 
0 the mlcroproba as well as other X-ray equipment 
within the Department, microprobe software and 
hardware development, and participation In re- 
search projects Involving silicate, sulfide and oxide 
mineralogy. The Job requires either a degree In 
electronic or electrical engineering, or two years ol 
technics! experience utilizing electronic Instrumen- 
tation associated with an electron column Instru- 
ment. An Individual with an MS. degree In Geology 
and microprobe experience will be considered hlah- 
2 desirable. Salary ranges from $20,000-325,000 
depending on experience. Please send, by August 
15, letter of application and resume to Bruce Bad- 

mi. n r ^ 0nn ?! Dep0rim0nt ' University of Colorado, 
15tl University Avenue. Boulder. CO 80309. 

0f 18 « equal opportunl- 

ty/affirmatlve action employer. 


Oaohydrology/Gsaahamlatry/Eoonomlo 

Geology. Applications are Invited for a one year 
appointment effective August 19. 1981 to teach un- 
dergraduate courses In Introductory geology and ei- 
ther geohydrology, geochemistry, or economic ge- 
ology. Ph.D. preferred but will consider ABD. The 
position will be reannounced In September 1081 as 
a tenure track slot at the assistant prole98or level 
with teaching and research duties about 50/50 Ap- 
plications Including resume and names of ItoM ref- 
erences Bhould be sent to W. D. GoBnotd. Jr.. De- 
partment of Geography-Geology, University ol Ne- 
braska at Omaha, Omaha NE 88182. 

An AA/EO employer. 


STUDENT OPPORTUNITIES 


Meteorology and Physical Ooaanoflrsphy 
Asatatantshlp*. Research eflalstanteWps for S w 
uate students In meteorology and physical ocajjn- 
ography are available from The Florida Stele ur* 
varsity. Research topics may cover atmMphenc 
dynamics, physical meteorology, synoptic metww 
ogy, climatology, numerical weather prediction, 
physical oceanography, chemical oceanography, 
ocean modelling, satellite oceanography and geo- 
physical fluid dynamics. 

Appointments are half-time and offer setenMup 
to $10,500 per year. Beginning graduate stocenw 
may ba offered salaries as tow as $7,200. 
with undergraduate degress In physics, cnemiwy. 
mathematics, statistics, meteorology, oceanograp^ 
and engineering are encouraged tq apply- 

Additional information may be obtained Irom u*- 
James J. O’Brian, Ms 9 oacale Air-Sea Inleracca 
Group, The Florida Slate University. Tallahassee, 
Florida, 32306. 


AGU 


Highlights: Spring Council Meeting 


Council members present at the May 24, 1981. mealing 
were Kenti Aki, Steven Burgas (for Jim Wallis). Peler S. 

E agio son, i£ R. Ertgdahl, Charles E. Helsley, James R. 
Hetrtzler, Cart Klssllnger. Leslie H. Meredith, Chris N. K. 

M oners. Norman F. Ness, Marcia M. Neugebauer. James 
J. O Brian, Richard Rapp, Carl Sagan, James C. Savage, 
Joseph V. Smith, Fred Spllhgus, Donald L. Turcotte, James 
A. Van Alien, J. Tuzo Wilson, and Jay Winston (for Elmar 
R. Reiter until his arrival ai 6:50 P.M.). David Strangway, 
representing the Canadian Geophysical Union, and Peter 
Steinhauser, representing the European Geophysical Soci- 
ety. were special observers at the meeting. Council meet- 
ings are open, and a number of section secretaries, com- 
mittee chairmen, journal editors, 'and other members at- 
tended. The following major actions were adopted by the 
Council: ' , • 

The experiment of publishing oceanography and lowers 


atmosphere papers In JGR Green Issues alternate to those 
“rouThTsa^FroTn^jT 0 pa P srs wl " “nUmed 

tnrougn 1982. From preliminary Indications Ihe exDerlment 
seams lo be working, but a full year of data, Includlno a re 
newai cycle. Is needed lo assess Ihe auccess oUhe exoeri 

not!ces F na deCW0n Wl11 b0 made prlor t0 lh0 1983 dues 

Ihe journal will be strictly limited as to (ha m .£fh S c ^ arges > 
published annually. Printing will be from a.?ih^ ber 0 ,P®P es 
copy- The outline of this . , 

column of the April 7 Issue of Eds 9 n ln th0 edltorlal 

that congressional stalling tends"™ ini 8 f U J i 11 W0S noled 
end therefore solenl1310 ' 

nsl committees. AGU pdrtidpatoMn PJX-XS**' 


Participation In the AG I (American Geological I W* ^ 

lltWillf fiThnlsrchln moo rnn1IriU0C v.J, 


Minority Scholarship Program was contlnuedjrww 
1982-1983 school vaar. The nroaram has attraci«v .. 


1982-1983 school year. The program has 

good applicants. Applicants funded by theAGU,,.- . - 

are designated AQU scholars. - : . ijjikjbMi'- 

The sections accepted the responslbllllyjor. 8 ^_ 
nominations for AGU felloes. II was thought 
applicants will be considered first by those mb 8 ! 
with the field. 

Touche Ross and Company was selected 
auditors for 1981,-' ! 


niiuituta tor ... 

A.$1 0,000 contribution was ^ approved ,a$. 
planning; ^series of films In the 1 gePphysj c ,P ^ 


Li , , ro noi represented in tha » 

nal PartiC ' PateS ,n '^AAA 8 .SngreS!o: 


National. Academy o!^ Sciences Is Investigating • _ 
: ty of producing a''hew series alangthe;lln?sor 
duced after-thi fQY^If the fllmd go 
W M he listed ahidhd.the sponsoring idfganWv^igjjjttiK 
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The Twentieth Presentation of the 
James B. Macelwane Award 

to 

Ronald J. Prlnn, David Southwood, 
and Donald J. Weldner 

In recognition of significant contributions to the geophysical 
sciences by a young scientist of outstanding ability 




l 


Ronald G. Prlnn 


David Southwood 


Donald J. Weldner 


Citation to Prlnn 

Mr. President, ladles, and gentlemen: We are honoring 
tonight a young scientist who combines an unusually broad 
knowledge of the chemistry and dynamics of planetary at- 
mospheres with a healthy skepticism regarding established 
dogma and a marvelous ability to shrug off the displeasure 
ol established dogmatists. 

Ron Prinn's theoretical research has significantly influ- 
enced our understanding of the terrestrial stratosphere as 
welt as the atmospheres of Venus and Jupiter. Since 1960, 
when he joined the Department of Meteorology at Massa- 
chusetts institute ol Technology, he has been a leading 
participant in collaborative efforts to develop numerical 
models of the stratosphere combining comprehensive 
chemistry with realistic dynamics. Such models have been 
a rich source of controversy in our continuing efforts to pre- 
dict man’s potential impact on the ozone layer. Prinn's work 
on the chemistry of sulfur gases in the atmosphere of Ve- 
nus. published In 1 973 and 1 975, foreshadowed the explo- 
sive growth ol Interest In the sulfur chemistry of the terres- 
trial atmosphere. By delimiting conditions for the predom- 
inance of either sulfur or sulfuric acid In the clouds of 
Vanus, his work provided a basis for the Interpretation of 
Foneer Venus data. It was Prinn who suggested that the 
spectacular dark markings on ultraviolet images of Venus 
are caused by sulfur. More recently he has discussed the 
contribution of phosphorus to the color of the Great Red 
Spot on Jupiter. Not forsaking the mother planet, he is 
currently engaged In efforts to determine from field mea- 
surements whether there Is any truth In the well-established 
theory that freon, methyl chloroform, and nitrous oxide are 
chemically inert In the troposphere. 

Mr, President, it Is a privilege and pleasure to present 
Ronald G. Prinn for the James B. Macelwane Award. 

James C. G. Walker and 
Ralph J. Cicerone 

Acceptance 

Thank you Jim for your very kind citation. I am flattered 
J 7 joining the distinguished list of previous recipients of 
“ le Macelwane Award. It Is also a delight to be referred to 
“young again. Back when I was really young, I regarded 
wple over 30 as definitely middle-aged. My work has re* 
S"* me to delve Into more than one area of speciallza- 
°n. Fortunately, as I have wandered through the disci- 
JJ " 08 o' meteorology, atmospheric chemistry, and plane- 
JV. science, ' have been treated with mercy by the 
m essionals In these areas. Perhaps this Is because the 
ecologists think I am an atmospheric chemist, the al- 
JnH ?K 0rlc c homlsts presume 1 am a planetary scientist, 
den h p * ane tery scientists see that 1 am In a meteorology 
payment and my true profession must therefore be 
gainer forecasting. However, I see that the awards com- 
dtvir , 9 COnl 0 lri 8 representatives from all three ol these dls- 
tontght 8 ' 80 * must be * rnmune fr °m such a rib at least for 

rGco 9pftlon coming my way this evening must In fact 
ann HU. 01 * *** a number of unselfish friends, collaborators, 
few A? i? a ® U0s * me take this opportunity to mention a 
tanoiui ? se fteoP 10 who have influenced my directions In 
tom a Wa ^ 8 ' J °^ n Lewis managed lo entice me away ■ 
a career In molecular quantum mechanics and 
soefiaM 8 ^ at s P 0c ulatlon can be an occasionally re- 
fnto » h ; 0 Voca tto n , Norman Phillips successfully guided me 
was ino, a largely alien environment of meteorology and 
tmmental In the formulation stages of the strato- 
hlhin J 11 ?* 01, which Jlm has mentioned. My collaborators 
<fonBV ?° de,ln0 Work ' Fred Alyea and Derek CUnpold, have 
in additi/f 90 part °* the day-to-day work on the modal and, 
exoBrimT 1 ’. are m y collaborators In the fluorocarbon lifetime 
has benr/k ''totoh has also been mentioned. Don Hunten- 
-nyeuhii^^ w, to refereeing an unseemly number of 
e ncoiirani!!l ? n8 and has been blunt when riecessary and 
by sxfimro ,Jto 8n Gerry Wasserburg showed me 

°ccaslnnoJ tl al sc, 0 ntl 9 ts should be actively Involved In the 
fields an* toankleas task of guiding and advancing their 

^ 98 Q, QndQav Or r 2 er0ly re9P th9 bQnef,ta °f 0,her8 ’ 0 ffor j 8 in 


The citation of my work in planetary atmospheres carries 
particular pleasure. It has frankly been a joyful task to ex- 
plore the photochemistry of apparently exotic atmospheric 
species such as hydrogen chloride, carbonyl sulfide, phos- 
phine. and thiozone. It Is also my belief that research in 
planetary atmospheres can and has had important implica- 
tions for our own atmosphere, in addition lo having its own 
intrinsic fascination. 

I sincerely thank President J. Tuzo Wilson and the Amer- 
ican Geophysical Union, and in particular the Macelwane 
Awards Committee, chaired by Gerry Wasserburg. for this 
unexpected yet gladly accepted award. 

Ronald G. Prinn 


Citation to Southwood 

It is indeed an honor and a pleasure lor me this evening 
to introduce to you one ol the recipients ol the Macelwane 
award. Dr. D. J. Southwood of Imperial College. London. 
England. This award Is presented annually by the American 
Geophysical Union for oulstanding contributions by a young 
scientist. It Is very fitting that David be selected this year. 

David, a British citizen, was born in Torquay. England, in 
1945. Mothers ol small children take heart. According lo 
David’s mother he did not utter his first words until after the 
age of two. However, he has not been at a loss for words 
since. Shortly thereafter he entered Queen Mary College in 
London. Later he became a postgraduate student under 
Professor J. W. Dungey at Imperial College, under whom 
he wrote a thesis entitled ‘Theoretical Studies of ULF 
Waves in the Magnetosphere , 1 receiving his Ph.D. in 1964. 

Shortly after graduation, David spent a year at UCLA, 
continuing his work on magnetic pulsations and, on the 
side, teaching me much of what I know about the underly- 
ing physics of the magnetosphere. Alter his stay at UCLA 
he returned lo Imperial College as a lecturer, but David 
soon got Itchy feet again. However, since then he has usu- 
ally satisfied his urge lo travel by almost annual summer 
visits to the U.S. We at UCLA have been fortunate enough 
to have him Join us live times In the last 10 years. 

David’s Initial contribution lo magnetospheric physics was 
a theoretical and experimental Investigation of the Kelvln- 
Helmholtz Instability at the magnetopause. He later looked 
at wave*partlole resonances within the magnetosphere and 
their effects on cross L diffusion. Together with his student. 
W J. Hughes, he examined the effect of the Ionosphere on 
magnetic pulsations and brought order and comprehension 
to an otherwise confused situation. Together with Margaret 
Klvelson of UCLA he examined the effects of electric fields 
on magnetospheric particle motion and. fn particular, aided 
in the understanding of the physics of particle Injectton into 
the magnetosphere. Most recently he has been putting or- 
der Into our understanding of Ihe.way in which the Galilean 
satellite lo Interacts wllh the Jovian magnetosphere. 

t can’t help remarking as I did here several yeare ago 
(Eos, 68, 872-873, 1977) that having a name In the latter 
half of the alphabet helps one to win Ihe Macelwane award. 
However, David’s deceptively simple name has also led 
him on occasion to gain lees credit than he deserves Re- 
cently, for example, he was referenced seven limes in a 
paper as Southward [Geophysical Research ■ 

BB1-884 1980). On another occasion a proposal was sent 
Into NSF wlth his name on the cover written as Smallwood, 
Perhaps toplght'a ceremonies will help ua remember Da- 

Vroukl'nke'to' close (his Inlroducllon by reeding Ihe cite- 
Hon We “ bV «» a " ards committee [and] which very 
SKy summarizes David's contnbullons to date. 
ni«r thA iast 1 4 years, David Southwood has substan- 
2S ^winced ‘the application oimagnetohydrodynam- 
I Lo^^aamas and, particularly, lo the earth's 
^nnaSere SsVh.D, tbesta.onlhelteMn-Helrn-. 
Eg g&E Jh. boundary ol the magnetosphere 


theories of magnetic-field-line resonance, of the gener- 
ation of magnetic pulsations by the Kelvin- Helmholtz 
instability, and of the influence of the ionosphere as a 
boundary condition on magnetohydrodynamic waves. 

In general, his research was a major factor in Ihe theo- 
retical developments needed for the interprelation of 
the last decade s Increasingly sophisticated space- and 
ground-based observations ot ‘geomagnetic mtcropul- 
salions.' He has also worked actively and productively 
in other areas of space plasma physics. By means oi 
clever but simple calculations, he has contributed sig- 
nificantly to the theory of farge-scale plasma motions In 
the earth's magnetosphere and. particularly, to the un- 
derstanding of the transport of particles into the ring 
current and the Van Alien bells. This work on the 
earth's magnetosphere, and also his very recent work 
on the interaction of io with Jupiter's magnetosphere, 
has been characterized by creativity, by clear intuition, 
by deep understanding ol physics, and by the precious 
ability to bring theory into effective contact with obser- 
vations. 


Christopher T. Russell 


Acceptance 


I am very honored to receive this award, and in spile of 
the citation you have just heard I think my ability has been 
to be in Ihe right places and to work with Ihe right people. 

At Imperial College I work with two close colleagues. Jim 
Dungey and Sian Cowley, without whom I would not bo 
hore. I have worked with Jim sinco iny postgraduate days, 
and one thing I am indnblod to him for is converting mo 
Irom a mathematician lo a physicist, something I have not 
regretted. 

There are largo numbors of people I hnvu worked with at 
UCLA. I shall single out Mnrgarot Kivelson for mention. It is 
good lo work with a clover colleague, even boiler if she has 
shared attitudes and complementary skills. 1 have also no- 
ticed she is charming and attractive and a stickler (or cor- 
rect use of grammar. 

I have one unusual working relationship. My mother 
works In (he same group as me. We have more or less 
worked out who works for whom. Though widowod when 1 
was quite young, she successfully raised mo and my broth- 
er Late in life sho started a technical education only lo ond 
up working in the same place ns both tier sons. 

Another dose relative to whom I owe a great deal is my 
wife. Sue. who has divided hei attention between activities 
such as raising our three children. Anna. Michael, and Pe- 
ter. and ministering to me more than I deserve, but also in- 
cluding setting up her own business and involvement in a 
variety ol outside interests. 

There are lots of other people who should share some ol 
my glory. I cannot name them all, but I am aware lhal a 
very large fraction are American. Probably all Europeans 
speculate at some time on the American they might have 
been. I worked here enough lo know, and I have had a lair 
immersion In American values. I am not original in pointing 
out values are often hilariously the opposite ot my native 
British ones. Sincerity (or boring seriousness) Is an Ameri- 
can virtue. Cynical wit (or flippant insincerity) is a prized 
British social skill. I am busy cultivating a happy schizo- 
phrenia where I accept both sides. In particular I like Ameri- 
can enthusiasm for hard work and your optimism about 
change. These latter attitudes make lor a dynamism In U.S. 
science I have always found exciting. Thanks to you all lor 
this. 

Finally, let me say something on the virtues of travel. It 
broadens the mind, challenges the digestion, cements col- 
laboration. helps international understanding but, unfortu- 
nately. costs money. I would like to thank the several fund- 
ing agencies and grant-awarding bodies in the United King- 
dom, United States, and elsewhere who have helped me lo 
travel. Was it not a scientist who said, ‘If I have traveled 
further than most, it is because 1 have been the holder of 
grants'? 

Davfd Southwood 


Citation to Weldnar 

Mr. President, ladles, and gentleman: I have the pleasure 
of Introducing Donald J. Weldner. He has been a pioneer in 
the development of the Brillouln scattering method of mea- 
suring elastic moduli of minerals. Shortly after joining the 
(acuity of the Department of Earth and Space Sciences at 
Stony Brook, New York, in 1972, he became interested in 
Brillouln scattering and started to build a research tab tor 
the application of Brillouln scattering to the Investigation of 
elastic properties of minerals. He recognized the value of 
ihe technique tn making measurements on very small sam- 
ples, a capability that makes It particularly attractive for ex- 
amining quenched high-pressure phases and other sam- 
ples that are available in very small sizes. In the short time 
since he established his lab, he and his colleagues and 
students have made measurements on many important 
rock-forming minerals and have reported the results tn a ' 
number of excellent professional papers. In many cases 
the measurements were made on tiny specimens which are 
barely visible to tha human eye and whose elastic proper- 
ties could not have been measured in any olher way. Cbn- 
curreril with (tits work, he has continued his studies in seis- 
mology as well aa [his] theoretical investigations [into] the . 
elastic properties of crystals. 

The development of a new technique and its application 
to the acquisition of data that would otherwise have been 
unobtainable is a big challenge. The success of Donald J, 
Weldner In this endeavor attasls to his exceptional abilities, 
as ai edenllst, !. . ' , 
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Donald WeicJner Is not only an accomplished scientist but 
a person who has already guided and Inspired a number of 
promising younger scientists to begin careers in seismology 
and solid slate geophysics. Mr. President and olficers of 
the Union, I present Donald J. Weldner (or presentation of 
the 1981 Macelwane Award. 

Thomas J. Ahrens 

Acceptance 

Thank you Tom lor your kind remarks. I also thank the 
American Geophysical Union lor honoring me with this 
award. 

This award is particularly gratifying to me insomuch as It 
relates to a lew aspects of my life. Every morning when I 
confront the mirror I discover that my forehead has made 
yet another advance on my hairline. Even worse, those tall- 
er than I tell me that my forehead Fs about to conquer the 
very top of my head. I find my joints groaning as I do sim- 
ple tasks. Graduate students are now handily trouncing me 
at squash. I look across the campus and ask who are 
these children, only to find out that they are the graduating 
class. With all of these observations at hand. I cherish the 
pari of the Macelwane citation which reads "young scien- 
tist." 

I am also very gratified by the recognition of my research 
given by this award. As 1 am sure is true of most of this au- 
dience, there have been many hard hours late at night, 
many frustrations, and a few successes. There are times 
when wo wonder if anyone cares about what we're doing. 
There are times when we question il we shouldn't be doing 
something else. The monetary rewards associated with a 
(acuity position nre traditionally small. Il Is under those cir- 
cumstances that an award such as this one serves to re- 
new one's vigor. 

But, In the final analysis we realize that we do not pursue 
science for the awards or personal recognition. As the 
physicist, mathematician, philospher Henri Poincard once 
said, 'The scientist does not supply nature because It is 
useful: he studies it because he delights in it, and he de- 
lights in It because it Is beautiful.' Clearly we hope that our 
results may be useful to others, but it is the beauty ol na- 
ture and tho excitement of discovery that drives us and not 
the pursuit of awards. 

If Sir Isaac Newton 'stood on the shoulders of giants,' I 
stand as a dwarf among giants. Many people have helped 
me personally and professionally. Foremost, is my wile, 
Deborah, who has cheerfully helped and supported me 
both In the easy times as well as the hard onBs. My brother 
Jerry showed me by example how a scientist should think. 
My advisor. Kei Aki, nurtured me at a young age and aided 
my development. Graduate students at Stony Brook both 
contributed to my research program and provided water 
from (he fountain of youth. In particular. I wish to acknowl- 
edge Michael Vaughan, Atan Kafka. Jay Bass, and Andy 
Au. The Institution ol Stony Brook and my colleagues in the 
Department of Earth and Space Sciences have provided an 
atmosphere of stimulation, collaboration, and when neces- 
sary, equipment that has allowed my research program to 
advance. The National Science Foundation has been gen- 
erous In their support. To all of these I am grateful. 

Since learning that I was to receive this award I have, on 
many occasions, considered refusing ft. One such time waa 
when I had to prepare this speech. Awards such as this 
come with many liabilities. University administrations often 
equate recognition of achievement with administrative abili- 
ty; the result being a quantum increase In university com- 
mittee work. One's colleagas suddenly become more critical 
of the research program and question why the AGU com- 
mittee ever chose this one to receive an award. More im- 
portantly, however, such an award brings more responsibil- 
ity. The recipients must now live up to the honor lhat they 
receive. E am awestruck when I read the names of previous 
recipients of the Macelwane award. The tradition of accom- 
plishment that they have set since receiving this award is 
Intimidating, and living up to this tradition Is truly a great 
challenge. I am honored to have my name listed along with 
theirs, and in the spirit of accepting this challenge, i grate- 
fully accept the Macelwane award. 

Donald J. Weklner 


Sponsors of 1981 New Members 

Two hundred fifty-nine new members ware elected be- 
tween May 1 and June 30, 1981. The AGU members who 
sponsored them are listed below. 

Three Members: Afan R. Bandy, Richard L. Carlson, 
Neville L. Carter, H. W. Dosso, R. E. Horila, Gerard Lacha- 
pelle, Peter J. Maroulis, Lawrence A. Taylor. 

Two Members! Bruce A. Bolt. Kevin Burke, Chen- 
Tung Chon, David M. Christie, Ralph J. Cicerone. Jacques 
W. Deilaur, John F. Dewey, H. P. Eugster, R. Allan Freeze, 
Kezuya Fujila. G. 0. Garland, Robert Qelter, Hugh C. 

Heard, Mark H. Houck, Flotfan K. Lehner, Bruce D. Marsh, 
David W. McGrall, Ronald T. McLaughlin, Harry Y. 
McSween. Mario J. Molina. Peter Molnar, Marie Morisawa, 
James R. Rice, Gerald Schubert. K. P. Schwarz, George F. 
Shaiman, A. K. Sinha, John M. Slnlon, John C. Slormer, 
Jr., Francisco Suarez, T. E. Unny, Rob Von der Voo. .David 
R. Vebfen, James A. Whllney, David V. Wiltschko, Derek 
York. 

One Memben Maha Abdaffa, Sunft Kumar Addy. 
Thomas D. Ailken, James Iwan David Alexander, Raymond 
Anderson, Raymond E. Arvfdson. Larry P. Atkinson, Milo. 
M. Backus. Antoine BadarvDangon, Samuel J. Bama^ Aa- 
ron Barnes, Larry Barrows, Douglas R. Baumgardt, John 
W. Belcher, James P. Bennett, Jonathan H. Beig. Robert A. 
Berner, Robert L. Bernstein, Glenn O.'Bertiaux, N. K. Bew- 
tra, Kevin T. Biddle, Selena Billlngton, Jackson O. Blanton, 
James G. Blericoe, W. Frank Bohlen. Stephen L. Bolivar,- 


W. F. Brace, Rafael L. Bras, David A. Brooks. Larry D. 
Brown. Robert C. Brown. Roger G. Burns, Peter Buseck, 

J °Dougl as U R 0 Caldwell , Malcolm J. Cambell, Philip A. Can- 
dela, G. R. Carlgnan, Richard W. Carlson. Robert F. Carl- 
son, Robert S. Carmichael, Chalon L. Carnahar. Roy Car- 
penter. Edward Chang, Richard L. Chase, David Chavez, 
Abraham H. Chen, Garry K. C. Clarke, Lawrence Colin, 
Bastlaart Jacob Collette, Jim Constantz, Bruce H. Corliss, 
Peter Cornillon, Allan V. Cox, Patrick A. Crowley, C. Cun- 
nana, Paul E. Damon, James F. Daniel, Khlrod C. Das. 
Geffrey F. Davies, John N. Davies, Paul Davis. Richard W. 
Davis, David R. Dawdy. Roland A. da Szoeke, Anthony 
Charles Delany. Steven R. Dlckman, Robert S. Dietz, S. 
Lawrence Ding man, Richard DItteon, Janat A. Docka, John 
H. Doolittle, John J. Dowling, John J. Drake, Al Duba, Fred- 
rick Duennebler, Timothy Durbin, William B. Durham, Rob- 
ert F. Dymer. 

Peter S. Eagleson, Stephen Ehrenberg, Leo M. Eisel, 
Robert M. Ellis, Brooks B. Ellwood, Terry Engeldar. Irene 
M. Engle, Albert J. Erickson, E. J. Essene, J. R. Evans, Da- 
vid FahlquisI, Donald Farley, Gerald L. Fedar, Michael 
Fehler, William C. Feldman, Myron B. Flaring, Erik G. Flnn- 
strom, Harold Carlton Fltz. Jr., Donald W. Forsyth. Edward 
A. Frankovlc. Carl Fricke, Cliff Frohllch, Yoshlo Fukao, An- 
thony F. Gangl, Douglas H. Garbln, Michael 0. Garcia, 
George Donald Garllck, Joel R. Gat. John William Geiss- 
man, Walter Gekelman, Daniel T. Georgl, Joe Gettrust, 
Christoph K. Goertz, Fraser Gogg, Alan Goodacre, Sarah 
Goodin, John T. Gosling, Dennis Grady, James W. Gran- 
ath, Norman K. Grant, Ronald Greeley, John P. Green- 
house, Eugene Greestadt, L. Trowbridge Grose, D. Gub- 
bins, John H. Guswa. 

Bradford H. Hager, Douglas A. Haith, Francis R. Hall, 
James M. Hall, Leo M. Hail, Stuart A. Hall, Donald R. F. 
Harleman, Gregory D. Harper, Trevor Neil Hart, Akira Ha- 
segawa, Richard H. Hawkins, Stanley P. Hayes, James 
Fred Hays, Walter J. Heikkfla, Donald V. Helmberger, John 
H. Helsdon, Jr., Jim Herring, Norman Herz, John B. Hig- 
gins, Joseph W. Hirman, Robert M. Hirsch, Eva J. Hoffman, 
John H. Hoke, Robert W. Houghton, Shlh-Ang Hsu, Ken- 
neth L. Hunkins, David Huntley, Violet Rosemary Strachan 
Hutton, Simon Inca, Mizuho Ishlda, David D. Jackson. 
Wolfgang R. Jacoby, Raymond Jeanloz, A. I. Johnson, Pe- 
ter Jumars, Glenn H. Jung, William A. Jury, Jack A. C. Kai- 
ser, Douglas L. Kane. William M. Kastner, John Katsufra- 
kls, Robert Kay, Elvln KeJIso, Paul Klntner, Paul H. Kirshen, 
Peter K. Kitanidls, David M. Klumpar. Kenneth P. Kodama, 
Nicholas Kouwen, Stamatlos M. Krlmlgis. Richard J. Kull- 
bert. 

Paul E. La Violette, Theodore C. Labotka, Antonio C. La- 
saga, Charles Russell Lawrence, Lawrence A. Lawver. 
Tay-How Lee, Tlen-Chang Lea, Shaul Levi, S. Benedict 
Levin, Edward R. Levine, Robert C. Lieberman, Marvin Lll- 


Travel Grants for I AG A and IAMAP 
•Assemblies Awarded 

AGU recently received from the National Science Foun- 
dation block travel grants for U.S. scientists to attend the 
Third Scientific Assembly of the International Association ol 
Meterorology and Atmospheric Physics (IAMAP) to be held 
In Hamburg, Germany, August 17-28, 1981, and the 
Fourth Scientific Assembly of the International Association 
of Geomagnetism and Aeronomy (IAGA) to be held August 
3-15, 1981, in Edinburgh. Scotland. The IAMAP proposal 
was cosponsored by American Meterorologlcal Society. 

A total of 54 scientists were funded with the two grants, 
and the scientists ranged In age from 26 to 7i, with the av- 
erage age of 42 for the IAMAP grant recipient and 39 for 
those receiving IAGA grants. Fifteen were from the eastern 
pari of the country, 18 from the central part, and 21 from 
the west coast, including Alaska. Two students were 
among those funded, one from each grant. 

Thera were 53 applicants for funds from the IAMAP 
grant. Of these, 33 were funded with average grants of 
$775. Four will go to both the IAGA and the IAMAP meet- 
ings: Janet G. Luhmann, Knut H. Stamnes, David J. Ste- 
venson, and Robert G. Roper. Others receiving grants to 
attend the IAMAP meeting are Richard A. Anlhes, Susan K. 
Avery, Louis J. Battan, Alfred K. Blackadar, David W. Bu- 
chanan, Andre A. Doneaud, Kerry A. Emanuel, Claude J. 
Frankignoul, Michael Garstang, David D. Houghton, Barry 

J. Huebert, Kolf O. Jayaweera, Carl W. Kreitzbarg, Richard 
Gary Layton, Yeong-Jer Lin, Byard W. Mosher, David G. 
Murcray, Jerome Namias, Gregory D. Naslrom, Takeshi 
Ohtake, Joyce E. Penner, Roger A. Pielke, Ruth A. Reck, 
Gary J. Rottman, Philip B. Russell, David C. Sands, Vlnod 

K. Saxena, Russell C. Schnell, and Anne M. Thompson. 

There were 73 applications for funds to attend the IAGA 

meeting, of which only 21 could be funded. The average 
grant was $800. Grant recipients are Sushll K. Atreya, Su- 
blr K. Banerjee, Jeffrey M. Forbes, Michael D. Fuller. Su- 
man Ganguly, John T. Gosling, John F. Hermance, David 
D. Jackson, Margaret G. Klvelson, Shallendra Kumar, Ste- 
ven P. Lund, Christopher P. McKay, Christopher T. Russell. 
Michael Schulz, Thomas J. Shankland. Antony C. Fraser- 
Smlth, Rob Van der Voo, Craig A. Tepley. Raymond J. 
Walker, Richard L. Walterscheld, and Richard A. Wolf 
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ley, Robert J. Lillie, Thomas E. Lisle, Ivan Llssauer, S. W. 
Lohman, Marc Loiaelle, Richard R. Luckey, W. C. Luth, 
Gregory A. Lyzenga, William D. MacDonald, Peter F. Mac- 
Doran, David C. Major, William V. R. Malkus, Jose Roberto 
Manzano, Quervaln Marcel, George O. Marmorino, Philip 
Marsh, Edward A. Martell, John C. Maxwell, Michael J. 
McEachem, Patrick S. McIntosh, Malcolm C. McKenna, 

Dan McKenzie, William F. McKenzie, Karen McNally, R. H. 
McNutt. Murray B. McPherson, Michael O. McWilliams, 
Ronald Mess, H. J. Metosh, Wendell W. Mendell, Richard 
P. Mled, Cheater Miller, Gary L. Mills, Andrew S. Mllman, 
Hltoshi Mlzutanl, Allen Moench, Erik MoHo-Chrlstensen, El- 
drldge Moores, Millett G. Morgan, Donald A. Morrison, Mar- 
shall E. Moss, W. R. Muehlberger. 

Andrew F. Nagy, Michael T. Nanay, T. N. Naraslmhan, 
Donald R. Nielsen, Aharon Nlr, D. Kirk Nordstrom, Dag 
Nummedal, Amos Nur. K. M. O'Connor, Jerry S. Olson, Pe- 
ter Olson, Neil D. Opdyke, Marshall Orr, Harold D. Orville, 
Aaron J. Owens, Surendra Pal, Carl D. Palmer, James J. 
Paplke, E. M. Parmentler, David K. Parrish, David F. Pas- 
kausky, Taung-Hung Peng, Wayne D. Pennington, Mary 
Jane Perry, Atan R. Peterfreund, John A. Phllpotts, Kath- 
leen Poole, Thomas A. Potemra, Fredrick Prahl, Ronald G. 
Prinn, Edward L. Procyshyn, William A. Prothero, Jr., Philip 
D. Rablnowilz, Srinlvas Q. Rao, Kenneth H. Reckhow, Ian 
Reid, R. J. Renard, Sol Resnlck, Ray T. Reynolds. Philip G. 
Richards, Randall M. Richardson, A. K. Richter, Robert E. 
Riecker. John K. Robertson, Edwin S. Robinson, Robert 
Robinson, Raymond G. Roble, Michael G. Rochester, C. K. 
Ross, John W. Rudnlckl, Patrick J. C. Ryall. 

Nadi Adeeb Saad, Robert A. Saar, Takao Salto, Yoslko 
Sato. Ulrich Schmidt, Janet A. Schramke, Steven J. 
Schwartz, Harry E. Schwarz, Charles B. Sclar, Jon T. 

Scolt, Donald R. Seely, Sandro Serra, Allan M. Shapiro, 

5 en 5 Shaw. Kunlhlko Shlmazaki, Charles H. Shultz, 

David W. Simpson, Shrl Krishna Singh, James R. Slack, 
Norman H. Steep, A. P. Slootweg, Douglas Smith, Ray- 
mond C. Smith, Stuart D. Smith, J. Arthur Snoke, Bengt 
w - Spence, Joseph J. Splgal, William 
A. Sprigg p Snnlvasan, Jery Russell Stedlnger, R. R. 

KnK h* r? 1 Rirtitanh ' ? 8 E Z ?J; o 0n Sll0rman - Edward Stolper, 
^tn D ^»o D o W ' Stran 9 wa y. Robert G. Strom, 
Sykes S Ur9SS ' ^ ohn S ‘ Sumner ' Klyoshl Suyehlro, Lynn 

Ronald C. Taylor, Michael D. Tsubner, Lawrence W. 

L 0 n jf^nr w V h T F 2 e ? ich The,,en ’ Dana Thomp- 

Wi Robart Thunnell. George R. Til- 

Cart ? ' n i Mar , 8ha ^ Torr - Man H: Trelman, , 

Cart ChrisMah TBcherning, Jan Tullis, Terry E. Tullls Don- 

wtoi' tES?’ J" S 0d Y f 5?t l fanneth LVerosub, 1 Ve- 
■ iwh ' Vofl0 ’ Ri( f laftl Vondrak, Joachim Voss 

Thnm«rl J w Wa ’ k8r ' ChNyiJen Wang, Wen- 
oeii Uf weart, Thomas A.. Weaver, John B Weeks DnnaiH 

Weldner. Alan Welch, Erhardl P. Werth Warren B * While 

s^^K»aiaa.w 


The 1982 International Symposium sponsored by the 
IEEE Antennas and Propagation Society (IEEE AP-S), the 
National Radio Science Meeting sponsored by USNC/URSl 
Commissions, and the Nuclear Electromagnetic Pulse 
Meeting (NEM) will be held Jointly at the University of New 
Mexico In Albuquerque, May 24-28. 

A Joint call for papers haa been Issued. Abstracts, due 
January 4, should be sent to Kendall F. Casey, The 
Dikewood Corp., 1613 University Boulevard, N.E., Albu- 
querque, NM 87102. Requests for general meeting infor- 
mation should also be directed to him. Inquiries on the 
technical program should be directed to the respective 
technical program committee chairman: IEEE AP-S: K. F. 
Casey and B. K. Slngaraju; USNC/URSl: K. F. Casey; and 
NEM: K. C. Chen and L. D. Scott. 

Information on accommodations and travel should be re- 
quested from Denise Grlego, Albuquerque Convention ano 
Visitors Bureau, 401 Second Street, N.W., Albuquerque, 
N.Mex. 87102 (telephone: 505/243-3989).® 


Coal’s Effect on Water Quality 

A call for papers has been Issued for the International 
Conference on Coal-Fired Power Plants and the Aqua 
Environment. The conference Is scheduled for August 
18, 1982, In Copenhagen, Denmark. ^ 

The meeting will address three sources of water pji 
(thermal, solid waste, and airborne particles) and me 
spending prevention measures. . ^ 

The conference Is sponsored by the International 
atton on Water Pollution Research, the International ___ 
of Pure and Applied Chemistry, and the Nordio Coop 
Organization for Applied Research. 

December 31 Is the deadline for abstracts. For ao 
information, write to DIs Congress Service, Unde fm, . 
DK-2720 Copenhagen, Denmark. 88 


Ocean Sciences: AGU/ASLO 
Joint Meeting 


February 16-19, 1982 
San Antonio, Texas 
. Convenor: W. D. Nowlin, 
Jr., (AGU) and R. W. Epply . 
(ASLO) ; 

Call fok. papers published . 
in Eos, June . 2$. 
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1981 Spring Meeting Report 

Approximately 2150 participants registered for the 1981 
Spring Meeting. More than 1500 papers were presented. 

The spaciousness of the Baltimore Convention Center 
provided ample opportunity for attendees to exchange 
ideas and Interact with their colleagues. Here are some 
candid shots. 

Changes to the program and late and revised abstracts 
are printed below. 


9 VI m 




1 


; «Ji in m i 
e< . . ' l! : £1 

» ' • : nrj-s v 


-or , 






1 m_ Jj . / A 1^ 


m 1 | 


■ J , J 

m ) j 



ANTON L. HALES SYMPOSIUM 

The Geosciences Program of The University of 
Texas at Dallas will sponsor a Symposium entitled 


“SOME RECENT ADVANCES IN 
GEOPHYSICS" 

on October 5-6, 1981. in honor of Dr. Anton L. Hales 
on his 70th birthday. 

The Symposium will consist ol two days of invited 
talks by Internationally known speakers from acade- 
mia and industry on recent developments in geophys- 
ics with an emphasis on seismology. Topics will in- 
clude recent COCORP results, modelling reflection 
seismograms, heterogeneous earth structure, attenu- 
ation of seismic waves, and global tectonics. 

For additional details and registration information, 
contact Richard M. Mitterer or Ronald W. Ward, Pro- 
grams in Geosciences. The University ol Texas at 
Dallas, P.O. Box 688, Richardson. Texas 75080. 
Telephone: 214-690-2401. 




Papers Not Presented 

G36, K. S. Wallace et al. 

GP58, T. M. Hoar and C. K. Seyfert 
H73, D. P. Dethler; H75, S. W. Wheatcraft and R. W. 
Buddameir; H79, L. E. Dunlap and J. M. Splnazola. 

M2, R. M. Endllch et al.; M9. P. G. Black et al. 

016, C. T. Carlson et al.; 01 B, W. McLeish et al.; 076, R. 


Chambers and N. Hawley; 0103, R. J. Spencer el al.; 0132, 
F. R. Siegel and S. Bloch; 0133, T. J. Barrett: 0134, T. J. 
Barrett el al.; 0152. D. G. Aubrey and P. E. Speer. 

P45, S. Kumar and H. A. Taylor, Jr.; P54, T. E. Cravens 
et al. 

S9, R. G. Daniel; S10, M. Caputo; S31, S. R. Taylor; 

S33, M. E. Monfort; S61. C. A. Langston; S87, C. A. To- 
saya. 


SA62, S. Ganguly. 

SM39, D. R. McDInrmid; SM58. P. F. Fougare; SM60 
R. D. Sears; SM67. C. W. Dubs; SM93, H. H. Sauer ot al ; 
SMI 42, H. A. Garcia; SMI 74, W. Calvert 
T39, M. C. Malin; T40, M. P. Ananda et al.; T78, O. L. 
Anderson and Y. Sumlno; TIOI. S. N. Cohn; T 141 . G. 
Mavko; T 10 B. L. D. McGinnis et al 
V2. A. Meijer; V55, B. C. Chakoumakos and G. V Gibbs; 
V77, J. Hamet et al.; VI 44, T. A. Hudson and R. D. Dali- 
meyer; VI 52. A. A. Eggers; VI 91. A. Baldasari; V208. £. S. 
Polar n et al.; V209, J. R. Smyth and F. A. Cnparuscio' 
V210, S. Bloch. 


Late Abstracts 
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KB 1 WITED PAPER 

MtDELS AND WATER U50UBCl« DKItlOS-HAflNG 

Chrla Anaall 
Nancy Ikad* 

kobort M. Erladnan (Ofitca of Tacbnalogv 
Aeaviarint , U.S. Congraaa, Vaahlnii'M, 

D-C. 70510, 

Ua lavtatlgatad tha uaa of codeia for vatar 
ra so urc a daelaton-nakinai by 19 fadaral 
aganclaa. kv all 50 at am. and rar 11 ralor 
raaourca protlaoa. Prailntnarv fludlnga 
Include: 

1. Kodeli are noat often used to aaalac 
operational sanagaaent and anal l- a calf 
planning. They have laaa auccaaafullv barn 
Integrated Into co«G rahimlva rlvar baaln 
planning and policy oaklng. 

2. Although voter raaaurca aodal oaa la 
exceneiva at tha federal lava I, coordinated 
modeling efiorta have bean rare. 

}. Vhlla ooac acataa currently uaa aodala, 
many atacea would Ilka co broaden thalr 
modal lag capabilities. Hovavar, due te 
Umitad raaourcotand poor Information ahaut 
modal availability, aoat atacaa ara uaabla to 
lmprovo thalr capabllltlo*. 

4. Tharo la a wide variation In tba quality 
and utility of water raaourca model.. Rovaver, 
In format leu about tha quality or appropriate 
uaa of chaaa tool, la difficult to obtain, and 
ln many iaacaocai imknmm dua to a lack of 
model evaluation. 

5. In tha paat. nodal davulopMnt actlvltlaa 
Hava re col nd primary eapbeala, wlthour 
adaquata attention to tacboology tranefor and 
uaar aupport. Attention to lnat ltutloail 

a upper) , *a wall aa a ptoblan eolving 
approach, haa bean lacklog. 


HC UWITED PAPER 

PEODAL RESEARCH SUPPORT POR H0DE1S 

tftlllam S. ButcharfDlvleloa of Civil and 
Snvlroraantal Engloaerlug, National Btleoca 
Foundation, Waehtngtoo, D.C. 205JO) 

The uaa of water raenurca* mndala la 
pervaalva throughout tha Fadaral Aganclaa 
concerned with water reioorcea pl«nwB J” 
nanageaant. Agancltl with a (pacific action 
mlaalon, both uaa sal develop water reaoureea 
aodala through ln-houea or iitra-aural 
actlvltlaa, Other aganclaa i*oaa «!■■[« J* 
general tMaarch auch aa the national 
Foundatlea and tha OffU. of Hht.r hwl rcli 
and tbchuolegy through raaaarch, 
for other raaearehara aad for profaailooala at 
largo. 

Many Important aodala havo boo* produced 
by fadaral aganclaa. Boa. ara ayedalporpoM, 
aV in tba U.S. Aray Corp of fagl aaafd aad g W. 
Other, are general purpoaa and/or axpirlaental. 

Raiawch haa k~n lai'jT ,w 

tha ineraaia lu ralavanea to 

praaeot aedal. available wd »■ *° 

extend tkq ranga and power or praaent y 
available nodela. • 


M) INVITES PAPER 

THE EFFICACY W WTBR R£50U*ES "MU: 

H3DBL BEYELOPEBS PERSPECTIVES 

Jared Cohon (Dapartaeni of CaM^AVfjJ 
BnrlroMontRl EnglnoerlB*, John! Ho^lna 
Univarmy. B.l(l-ora. Htrr'ond nilQ 

HE WIT® PAP® 

. SESSION OVEAYIEW 

T. I. afe Dtrietor, m'* 

tha ■mOBcy of Eli l»s««f . 

focusing on ft* ak!u «*■!> 


(41 Hon credible Ii the data bait, 

(5) Are there coordination problant a.-ung 
model developers and users, and how can 
Way be resolved? 

(61 Are there rode! nalntenancc problems, 
and how can ihey te solved? 

(7) Mhat technolOjjr transfer probleos exist, 
and how should they be iddresicdl 

IB) What training and educational problem 
exist, and ahal should ba our response? 

The scheduling of this session coincides 
with the planned relent of a Study rapori on 
lha subject conducted t»> the Congressional 
Office ol technology Assassram. 


H2A INVITED 

water balance and noseiNC tike as factors ip 


HIP- WIST LAKE AUDI n CATION 


Otle louche l The Institute of Ecolagy. 
Indlanapclle, IN. 4620B) 


HIB INVITEP 

(NCMPACK ACODWLATIW OF CTRmG ACIDS 
AND RELEASE ICRIXO »UMG MO.T 

Dean S. JaffrLaa lUacoloqy and Toxicity 
Section, Ontario Ministry ol tha 
Environment, box 21], RaaJalt, Ontaxlo, 
Canada) . 

V, R. Snyder. 

(Sponeon B.H. Frladaas, 

Bulk dapoaitlau and_sump(ck accumilation 
of H , ca* , HI, , so. . HO I , and Cl” baa btao 
maaiurad at aavaral locations ln soqtfr-csntral 
Ontario, paraoatsr concantratloea lm latogTatad 
aoovpack amplia change ovmr tha cvuaa of tha 
viator sad ara wall lower (particularly 
BO. > than tha ooriaiFoedlag bulk depooltlM. 
Aasaasaamt of tha caowpaek profile auggaata 
that th* reduced ceocantiatlooa occur through 
lots of Loos by dowmraid migration. During 
periods of anwmalt, stream concent ratlomt 
exhibit dlffarlng ralatlonablpa with dla- 
charga, Sapaodlng oa ln. Calciim aad 

alkalinity concaaicitloni ara reduced op to 

10 -fold during apriag runoff, vhlla so,' 
cooeantiatlons remain constant end B Imaiaaita 
up to 10 -fold, ns laput of H aaaoolatad wish 
spring aslt constitute! a algnlftoaat portion 
of the total annual K loading npplisd by 
thalr vitarabada for ewy laksa_ln central 
Oat trio, Conaldaratlam of SO, /H0| ratios 
hat allowed asssssMRl of tha talatlva 
Uporsaaca of cha ccnponmta of thm a Unny 
toldlty In bulk deposition, tha impKl, 
aad strasm waur a. 


social tbimm Amcino DucniriMiiOii 

nx CASI or TU AUD HUT 

t en, Y lac bos . Daps, ol »orlolo*y.0ol.f*4e 

State Unlveiilty, Ft. CnlltM, Cola cads 
BOSH 

This paper ■((■?>■ to deicrlha social 
traada md daraleyoaote siaaclitad with dry 
a nvlro aments la tbs U.l. vWH sddiaislng cm- 
causal and nathods Logical cbsllangoa arouad 
gfca widely dabstad conctpl af ‘’dtsatiirUstlsB.'' 

lha vast arid UN batwatn tba llarrs 
Barada and tha 100th ear Id I so Is chatactarUad 
bfi (a) fragile aeoeys lams aad potabt lolly 
■trass ful aavliOMMal rood I Ilea*) (b) a 
ctailq sac La l envirasmsat, fault log (re* 
rapid arbsslittlw, lyrwl, abd loduslrlal Ih- 
tM which Idccasaii tha rial o * "dalinlflr!- 
.ilea" far larger atgaests of pepulatlM| 

(c) iisponaaa 'to •dssartlflEatlos" whlth 
bacoalag quits ceoplts sa an lntrtasiag. number 
af latardapandart bysisaa are afractedt 
m) prosaava atntaglis chat ara bocoaleg fart 
of iMg-ranga pollalei isgwlriDg a mars boliailt 
natural resources tota** ■"* • <"■ 

' ’crisis BtMgtmtnll.ta “risk managoosol," ■ 
f ( ] a oied for a broadar mablllistfoa of laaql- 
pitlaai and P«Pl* '« “*<•' »««««■*• 

policial (or raicrca icareltlsa. cllaatle 
1 Sragarlqd, ami the uncertainty of fwiurs . 
aoTtl«**nRS- • , ' 


•'■I :<r. ih t /tun,,, ,,, ii, | 

ii l-;a,ti. :ra a. «r , 

a /f.crqta, lc affana, a bf alvr unler- 
aianiir.i v i natunl raauur.as iaa, v-'.lviil 
l n r. I me l*-na utthln ml caialie ih# reel-’. 
Kulvnil hlit-'rlcak funlttl-na. aa I 
r i-.l I lralt->.'.a ol -jn-loJ-.-cJ rarrur.naaa, l» 
ni.-lii 


OISCIfiSIOY I Or|C: idMEs AVAILWUUr FOB 
hnlMETTC FtU OEVltOFRf "IT, INIBODUC TJOY 

Caul a J, iteca (Office of technology 
Asieismn(, untied 5 to tot (mirin, 
Hathlngton , D.C. C051G) 


DISCUSSION TOPIC: WATER A v A | LAB IL IT* res 
Sr.lTHCTIC F1CI CCYELOPKhT, OVEPYUW 

Leo H. LUcl (Bright Water Engfncsn, Inc. 

Dsnvwr, Colorado 00211] 

(Sponior: P. J. 5lcna) 


H17B INVITED 

DISCUSSION TOPIC: WATIP PlqUIRt^EHTS TO* 
SINTHLTIC PLANTS 

Hirrli Cold (Hilar Purification Aiioc* a tat, 

Caiertagci haat. 02' *2 J 
tSponieri P. J. 5 tonal 


discuss ion topic: vATte AfAiiwrurr ran 

SYNTHETIC Pill DEVELOP PUT. MIL 
(Spoil or, P. J. Stone) 


01SCUSS1W TOPIC: HATCH AVAIL ABILITT FDR 
MAIHCTIC FUEL KVELOPlCPIl. NATIONAL 
PERSPECTIVE 

Cdrald SaT iwa l ll (U.S. Water Rnourtti 
found I. Warding ton. D.C. 2003)) 
(Sponger: P. J. Stenc) 


H571 INVITED 

DISCUSSION TOPIC: WATER AVAILABILITY F0» 
sniHtnc rucL ccvilopnent. pesiokal 

PERSPECTIVE 

Harvdv Banks ((tap Drgssar W«, Inc, , 

' Miwnti tdllfonria gdva) 

(Sponsor: P. J. 5 ten*} 


DISCUSSION TOPIC: WATER AVAILABILITY FOR 
SYNTHETIC FUEL DEVELOP RENT, IHW5 TRIM. 
PERSPECTIVE 

To b* ADnountdd 


DISCUSSION TOPIC! VATER AVAILABILITY TOR 
SY.miLTIC TUEL It YU DF HE Ml. CASE SlUOT OF 
THE TCU7/STMC PIVER BASIN 



t qnslgnn Ii. tori g ((MEv«>iU| 
Ann Mgr, Mliinl fan 4SI0m 
(Ipmipr: P, A. Start*} 


(UHivSriUv ol MlcMgan, 

fan 4BIDm) 


TUB IBRD FOB MU TO RELATE MllttlU 
WATER AKH niALTH 

J P: B*wppi1ttE. AMrican Society 

To* Rlnrob lelngy, IRIS 1 S Croat, H.H., 
Washing ton, D.C. 20006. Formerly, Rational 
Academy of gqLngeea, USahlngton. D.C. 
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K lorln of (hr -a a books on DFlnhlni tfnnr 
ant Hulih have bian pad I Inhoj bV (ho 
HjiImjI /cJtlta/ ol Sclirvo, In |N Fiat 
fool rim and a Feurih ki<lu:e la In 
gir<FM>llog, Tho Iltaracura gc<nclnn ra • 
1'ilrtJ («, th« prijiarailon of ehaia v,‘l'i*oi 
hava brought m o.r Jlfii.rl.iit niiuor.il 
aar Lag i In l ho <Jitd (rqulird fnr 

■*Lln| iti'inl dac Ilians concern InR Ihq 
talBLlomhlp Uinrtii Che prangnro of 

cunlaalnitnii tn drlnVlnq mini and hiallh. 
Thaaa d(M«l!ncl«i am anpa>. ini 1> inlld* 
alila In lit iitn of rocnidn*, date- cion, 
mlallri(, and avalmtlon of (•■• 1rn]aAlr»l 
oiou^'nlti ol trues I Inc contmalnsnla. 

This paptt olH call altanl lun (u ipicir- 
Ic daflc line ies Id thnaa «ij other areaa. 


susat »n risptHse mw VATJ'K nwiris 
?AMnii» 


Bluer J. Blanchard 

A. T. C. Citing (kill in Earth Survey 
Application* DIvUlen. VAdA/fr'ddard 
Space 111 the Camera Grcenhall. KI. iOFil) 
Andnv J. Blanchard (roll AUi Uihimiy, 

Co l Ilea Station, Tam JJdOj 


An Initial MubbiI gallon ai the Saaaat 
lynftalit apertuco rajir (MR) dila via 
Jliartad toward aiLInlllan si esll aolitura; 
vaAClalli-i typo, Inrlaoi rou|hluai das lu 
llllat, «n>J ||o.. J ritenl under f Jieal canopy . 
lha S-ts (a spun so wia valldilsd with ■ larlca 
ol ini idlo fr.a in L-binJ iiral lari-melar 
(Kvn lr thn HAM C>IW aircraft. Soil 
nalsluia In llin aurfice 11 rs froa I laid! of 
allv, j L lalln and hire isll pri Ju.t ilallar 
•III I iianto* <5 <1b range) In ihs icatt«rlng 
r-ol I K lent Iroa both lyilcni. Kilt 
i|(liilluri| tritiuLii vii sllrciltalf 

■ lit if iienl as! was panel riled by Ihli 
m,* length. C-rn pio-iucai oi. apt tonally 
high ralurna, hjwuver, there vji itldiore 
ib ii illlasa r-iuBhaaai o-ulJ ba daieciad 

■ A run |h tha corn nn.fi. Pumat catK-py In 
i. m ran puJui-ea biiiiii isiurm ucapc 
wian Ilia forvat lliivr li Iln.-Jo-l. FliieltJ 
f-lrll pi'iduoad A LU 6 lib higher no mar log 
. ..elluirnls chjui n- u-l luuJid loialt lar 
h.ilh iTui MR and a, ailei. Hlar. Thera wia 
■ii diiailibls illlfarenre In reeponsi Ilea 

■ ■■Her and da> lll-.ie l > ■ r ■ t tiniff. ClViu- 
I at i lll teu paiiuim <mib ■na>l to lllusiiaia 
ll..i 1 mik an gin J,f<iiJin.-f ■•( r>v Jlrtrllni 
rlle-la ,.i |ha radii rel-nn. Poufhneii due 
!•« rllligo ran yi.Ji.r is au> h ■■ 12 db 
1'iiMU lutuin. He fcia.il Ml fiulnwOil 
tiUihle li'ifxim.ill.'i an) In e,-no Intra.icna 

w ill amble uitlaaiet i>l piiaaalsrl that 
are not loiilhiu ulih my ethar kruvn 
mslcn. 


in pisitA- *m.sr if n sr,«Ar srsjHtric APmuRc 


A. r. Hill art Ti. A. «..|Al,rk 

ir.-la, I- lei, h fr.t|»r, liilierallv ul VnMngirai, 

-••■.• Lie hr, t-altla, WA iSIOt) 


>»i»<e ■•taload he i •mlh-M- ofaiiora radar >.-n SM- 
■;»r five been mei r.t iMVire sal let dl ipl uranl ■ 
U.tf a rhrao dee lorrl.il In th sober IBIS, tha Jin 
fins Ua r-iugl.l t at-ng a line and era quit, deMi- 
«■ .11 i h» virt-e.li a 4 (nance .<f Isl la. The 
)U;I* teinrs are lb II thinly kl lean ceil. DUf-lace- 
«ii ait.-rs gr.w ulih Jlaienca lira shore tercalng 
»» I has as J In. The graph of dlspUciaant urrim 
dlsii'ee hi* o-“ .ailc e j I d Isienr Inulr Is* of irvnal 
Ml. aeirrs , BLsplartarnl d1sc:nt Icjltlss ari arcurata 
ic t n Of ha alcng lia-k anf )* of Ihtlr rugnltuJe 

i' i sit rn.-h. 


II-1IAR IOLAR VMCIRIhC 


5 t.f'.necrn :tarl cl Ih/sici, Tho Vslvaraity, 
hie.- isr la up:n tier. Ml Ifu, tr|lir.ll 


fulir sir Isr Leg , er rartlanlalicn with 
irirrri in the aaki of total ten jsccura It sail 
ii rrJiittib'Jie] on ■ plaratary tody and it in 
i-<irTni flow* by lulif slata ertrp srdar aaall 
■ Irrtt Jtffara.'cas. TMt piccais sight ba 

ripsctri to fare or err el Biting tba rally 
hisrotr ol tha K:in a-J Him. twldsnca (or its 
cturrecsa cn tha K-ci <■ providid by tbs 
Mlaecsjgrttlc dirr:ti{-ii. L.L.Kood and 
c :lle ifirt hivr sui rail fully aodrllsd tha 
aig-rllc aroealisi fsttclsd by Ibi Apollo IS 
at.S It I'.hiicellitri . Tha dralr.icca of tba 
C:iio1ia lores in its pottuUtad fluid lunar 
«<•» liads to the airisptlca of is siial dipola 
field- 3ttco| arg-jaecii ail it for ialar- 
(titlrg tha dliaetlict ol sagea 1 1 ratios cf tha 
cron is ihs s-icissi I'our ttild dlisctiaas. 

The pole pasillcss CDiTifpcEdlag la tla fall 
kelo jnlifcJjt grcuptrgi alaag ibrrt dll far ant 
urs, Iriarpraial ai riprrisntleg thraa 
diffrrrcl agra. Polar war.dsrlrg Ii Utirpratrd 
is tsing ciLiid by tba list groat Upirii and 
Ihrlr I its r flooding with lava to praduco tha 


r-iL Tli hUOCITY PRECURSOR: A DERIVATION fUH A 
sr.xniSTte Will or rpAcn'iATioa 


R. to-iiril IVanoiualon roevlailoa | Br talwlo ■ 
giral liuirrh - (pitiido ll»2, Caraeas 1010, 

frtirfUl 


Hi*, till it Poriurtatlen Piaory la implied to tha 
prrrlgillcn of alaailc Icdy ufii la i tandiialy 
■Irani tej hIIui. for His P an I |V mj,| ib«ra 
rcsatli Inn atcinuallsn and dliparaioni fat lha 

ill nilt unis it larultt.il, ahtOlBa. T>aia affaclt 
■ra lha ramuli of tha e jnirlfautlaii af all ardats 
• ■I ■ al lar lalluiSSf lot id lha .-.‘alail uta. 
tie ,i .ii.ii- vtialilt.-ailr.ii ls rtjnifhiil b> 
j-- a -I.. -I !• pi* ■■.■••:..■(■ lar ■■•>■ nr |l.« fsailti'.tal 
ri: let'iin .1 ir* .Vtalie any (hr i,ur a-Julwi. 
i' -• rial integral ■-■>• f, is let an to ha 
Ijryr i hi., iv KMl.lt a. air f t be a la.lot 
‘■'v« I •ailed sea "at rat if mail ;s m. I«s. This 
a l.'l ;aralls Its . al>ulaiion nf gimp salrcltlte 
i.l. >-• pin •viler, (ha tall- 

pi ■ lietini <| is mikcit IriMurn pro! I fa rata 
J* ..■(■ ■■•"ini nginn Ihr ImglK t, it ra - 

f-lrldki.s. Mils ebaegaa aasaul 

,avv«rlf>a In lha vihi.-ltr ill|o r wMrh diaplses 
Ha f>ll-viA| raharli-uci a fait Imi faiawati la 
•ra rvnuil vilua pi f iarrrasia. The nusbar f 
a,, la ./p-aivcd, tn a iwdlsmilreil Mil, is 
the fit In is demur par (Mil «rr*. Phyalralty 
a- .rpiaf-la aatthaiaa nf im rriarsni iiiNtiin 
plaid a fall in r of tha ibnrnl aagnttud. 


(cm CBHRt at tn noAntmif cr invu. 
ttk iMNUin, MtaaiuH usicoau m> 
«mx cietmiau. mjmtw 


Ml shall j. I bora ibpuuMt at BarU kid 
flUHUlf tslaecal. Johns Mfliiil 
MHialty. Ultima m l)Illt 


Hoay uttui ftm asntutf that uarUwUa 
OMnllliM as lit ha I — tan vex leva par MM ter a. 
Thaaa tarllitleai In BOmlly aUlUsLod la 
Um physical ihgftttiH of tha lew valooity 
MMa and nppsEsqat porta o£ tha son tla. to' 
KK«l of body aw iummUm tnUti, 
gasaorclwrs would Ilka to dnabp lldkriat • 
Mi aural which cMli ralfohly prallet tha 


relit l va flflirarn, In abtanaatlsik at wldaly 
■farad auclema. 

Haaaureaanta o* irovsl ttM Ml Id noli. 
Htnllali rsalduala and Fn valoolly, wire 
tatq litri far W aaliata autloni froa pib- 
lllkad sourcaa. IMt Mas nuuiasntl uara 
abtalnad froa tha ISIS ROM World rid a Daba 
Mia and qaotd values ware aauecud Ena a 
141) MA9A la tel lue Toold. Bvil«Uon of Uia 
data Lntlcataa a Itnasr corralatlon coafflciint 
lr) of 0.7 far body *»« nagnltudi ritUull 
and Pn velocity, bell ilgnlflcint cacrila- 
tlons Cr ■ O.i to B.b) ars noted batwaan 
ssqnleuda raaWuals, Fn valoclty snd the qiold 
with uaval t Isa issldsala, and batman boat 
How and Fn velocity lr - O.dJ . Baht flow U 
poorly corraiated with oagoltuda rsalduala. 
taaval tiso rasldusli, and qaold lavol. 

Evan thouyb tha atrongaab corcaMtloo «•■ 
obaarwad batman MqnLtuds raildosla and Fn 
reloclty, Magnitude residuals could only ba 
predict ad with )» conftdanca for a given Pn 
velocity m >0.14 Mgnttuda units. Thera fori, 
tha uaa of slumstlvo qea physical pumun 
to pradtot Magnitude rail duals at a partic- 
ular Button dosa sot appear iccursts enough 
to ilgnirtcantly Mprova tndtvlduil Italian 
seanresanto. 


Of r I CAL AND RADAR COLLABORATIVE IESKARCH IN 
A1A3EA AXD RMrKLABD 


P. I. Hays 

A. r. Higy (all an Bpara Phyilci Rcaaireh 
Laboratory, tbivitiity or Hlrbtgln, 

Ann Arbor, Hichlgaa AS 109) 


Coll abota Lift rauircb batwren optical Inatro- 
sentatlon and tha Inrohartnt acatttr radar pro- 
vide valuable cosplcaantary dare ibaui the still 
of lha HMiiphira, Optical sbim such as Intir- 
faraatrra! ipiccrephotMataTa, and lntirlerenca 
flitar photo* at art say ba uavd to areaura thirvo- 
■pberlc neutral winds, naulral tMgaraturas, aid 
alrgtow or auroral auifaca brlghlMaaas is a 
functlan of i lie ol direction. The tadsr pro- 
vide* dare at a fund Ion of height for lonoaphsrfe 
variable! auxh is slrctron deal I tits, (on and 
olaclion tsapatalutea, and tan drift! also ss ■ 
funrilen of ilaa or Jliacilon. Tbs two sate of 
Inform Ian provide a unlqua foundation for 
aeioooMlcal tiudles of auroral rhaaiacry end 
dynulca. Topical arena featuring auch col liber- 
al Ivt tairacch In Alagba for tha list tin yam 
will br ravlewid, and our plan for an optical 
facility at Scndre Stcosf|ord prupeiod to tha 
Miiional Sclcnra Ibundntlon will bi dlacaiaed. 


SnWLTdhtOU3 HLASIRDSBTS OF yip TUMSHI33KM3 ih 

mi heeosphpjb and stratosphere 


£•!• Cornish . R.F, Prarf, S. Powell, F. IlnMlr, 
K,C, Eat lay 13c bool or Elvatrleil Eaglnaerlng, 
Cornell DQlviralty, Flhioa, NT UBS]) 

I. Kelswonth (lha Irraapaoa Corpontlon, P.0. In 
9J»T, Los Angelas, CA 50059) 


Continuous VLF algnala froa cart IV- bind irmi- 
alttira were ricalvad bolus en 60 Is and 90.2 fca 
by a NUr- Orton Bounding rocket and at JO Its by ■ 
high altitude balloon. The rocket was launched 
■i OHIO OT eh August IE, I9b1 al Nil lops lalMd, 
Virginia, and psrfomad throe orthogonal vara 
■■■■iir saaota ualng ayaaatrlo double proba 
alaolrlc field icnwra spaced 5.5 satara apart. 
Ill thraa Ch annul a r a calved broadband algnala, 
for vhleh Iclaaatry conaldaratloiia Halted ihsir 
■Ulaus rrtquancy raaponsea to 20.0 IH*. 10.6 
IHl, and 10.5 IHl. Kany dtaorais traiualaalena 
vara race 1 rad of vhleh tha OHEOA and NA1 
traoisltlari hire « far baan Iddnllflad. Tha 
kill™, wl lb dsubls probes spited ) satara 
apart, was also launched at Wallops Island, tod 
rs ulred continuous data rros 2iiS La 1:15 oT al 
» ka alllluda In a filter ohannal sanLarad il 
I 1.B Hi. Tha raoalssd signal, vhloh us bsllurt 
uriglMlad at lbs BU Transsltlsr In Halos, was 
■odalatod at tba billaan aplo period of 21 
aoeonda sod prorldan a •busline' power 
Mirurawt. AL this boss fraqossoy, lha rockaL 
naasurad * strong canllououa algnil vboaa power 
l«»el ahowtd a aarksd daoroaaa (5-7 dD) la tba 
region batvaan TO and Bo ha on both lha uplag sod 
downiag. Vs lor sail gals Lhasa recalled pevrr 
latala la light oT iba alaoLrleai charaatarlatlea 
and oonduollyUlaa of tba saeoipherv. 


FARAB3L1C DIS50LUIIW MUTT ICS - M ARTIFACT OF 
PMCtPITMlOHJ 


i_LJMjq3j Jr- *nd J. E. Adam (D«pt. of 
Ggoiogl cal Stlencti, Uilvcriltyof Rochettir, 
Rochet Ur, N. T. I«?7) 


Iht roti llal tlnj Hop for the dissolution of 
foldtpar and other prltwry tlllcgte alntralt Is 
thought to ba a suffice controlled rotcUon 
Prwets. According to this ndol, the rotet of 
dlstolution for these wlnoroli thculd be con- 
ttont through tlo» In dilute iqugout lolutton 
wdtr condftlont or constant solution pH. 
■Tntral turfice area and stirring roU. Ihll 
prediction Ii In conflict with a Urge body of 


ciperl ivntal tv 1 deuce which sugoHti that th# 
dltsolutlon Untiles or these nintnls fallow s 
piratellc rata Ism. 

Oita have been calls ted tailch tuggttt that 
Lhlk «UTMMcy aoy r nit, In pirt. IrtM the 


Oita have been cal la ted which iikkmH t 
Uvlt «Sl}iTtp»ncy asy r nit, tn pirt. 1m 
nonequItlbrliN preclpl itlon of amrpham 


Al« notlllcatei sfilch wwi during the count 
Ol dltMlullon experlai iU. (xptrlaMiti hue 
porfoneed U observe tl » klnetlci «f fomtlon 
of laorgfious precipitant tndtr conditions 

«?l°y»d In atnerel 
ditto uLlon sludttl. C ncentreted (0.05H) Al- 
and 51- containing lolu Ions were ilouiy gnd 
CMlInuQutTy Added to 1.5 to 2.0 Hurt of 
buffered aqueous solution (pH * 6,1). the 
addition rates were such that total Al end 51 
concentration! Increased 1 1 nearly with doe 
leiolti indicate that the vetti er foraitlon of 
the aaarphoui olwInailltcaM precipitates In- 
cr«l* during the course or an eaperloent, pro- 
^ng tjMrjflt Addition rales for illlnn. 
pieso rtsuTls itrongly suggest till the non. 
linear dlsiolutloni^i^ribte^dta 
ous alnerel dissolution studlet my, to an 
eetoat. he artifacts of secondary precipitation 
reactions which occur In those lytteae. Also 
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Revised and Additional 
Abstracts 


V |4 REVISED 


ORKR-DlSOflOK I1KTIU W .gJjy’JSPSJS 
SILICATES. AND THE COOLING HISTORI OF ROCT^. 


Jlbanltra Canouly (Bept. of toocloncos. , Unl- 
verkf Ly of Arliona, Tucton, AZ 85721 J 

In puny ferroaagrieslan glllcitas', Fe and 
Hg arc disordered over two or more 
lent crystal loarephlc sites. The temperature 
}Vl^lch il obterv.d orderly »UU|Df i 
natural crystal tas bnn quenched, dnpewfc 
the rata of cooling of the host rocl (Tq < the 
iwporuLure nf apparent equilibrium ul the 
qjwichad ordering state). Solution for Tq has 
been obtained for the non- linear cooling model , 
1/M/T- » c(llna), from Mueller's (1969) 
Hrttlc treabnant of Intracrystallli* exchange. 
Hum r leal method and progrsmhave bean devel- 
oped to calculate the change of tlte occupancy, 
A, as a functlan of T (which Is i function of 
tine In cooling syitea) for any rock cooling 
model. The cooling rate constant can be varied 
until the calculated X vs. T relation repro- 
duces the observed quenched state. The model 
has been applied to a number natural pyroxene 
and Ca-poor amphlbolos. Tho kinetic date for 
orthopyroione by Virgo and Hafner (1969) and 
BessaiKon (1980. MU Spring Heating) have been 
applied to the data for Intracryttalllne dis- 
tribution of Fe and Hg for a cl Inopyroxene 
sanpla from Kteberltte (McCall liter, et. a).. 
1976, Amer. Ktnaral., fill sanpla IPHN 1600E4). 
It Is assumed that the energetic properties of 


Fe- and Kg-ccnterad octahedra are similar In 
Lha two silicates, and the effect of Ca Is 
United to singly blocking a certain maibar of 
H2 sltos from participating in tha Intracrys- 
tall Sno exchange of Fo and Hg. The two sets of 
kinetic data yield approx Irately 6 days and one 
year, respectively. Tor the cooling of tha 
tuple to Tq, which Is *> 620° C. From palao- 
'uoMtic study, NcFadden (1973) suggested 550- 
6Zir C for the Intrusion temperature oF the 
host kimberlite. 
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ALTERNATIVE FtimiKO TECHNIQUES APPLIED TO 
THE EARTH'S GRAVITY FIELD 


Oirluuphor -f shell (DeperCMDt ol Geodetic 
Science, The Ohio Stele Ualveralty, 
Gotuabue, Ohio 43210) 


Dell known tlliore tn Fourier epecttal 
eulysti, such the ractenguler. Ouiaaien, 
end Hanning flltaci, era sdepted for dele on 
■ sphere. The different a wooshing proportlca 
can heel bo ■ Ladled by exaalnlng cbe cone- 
■poadlng frequency response functions (t.e. 
ths spectre of the fit tare). The law-peee 
filter noet often need oa gravity data le tha 
rectangular (er Pel tinea) filter. However, 
It* spsetruB bos relatively Urge eldolobes; 
end therefore, thl* filter passes a consider- 
able part of the upper and of the gravity 
■pectruw. The ■phrrlcel adaptations of the 
Gaussian and Hanning flltors are wore effi- 
cient In suppressing tha high-frequency coe- 
psoente of the gravity field tinea chair fre- 
quency raaponse functloae err itrongly ta- 
pered et the high frequencies with no, or 
anil I , sldelnbas. 


Seismology 
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Jonn boatwrlght, U.5. Grotoglcal Survey, Hmlo 
Pork, CA 94025 


(tponiored by P. Archuleta) 


The Shear w.vt! radiates by eight multiply 
recorded aflerthncks 13.6 \ 4.9) of the 1975 
Oroville, California, earthquake have been ane- 
lyltd for a variety of time-domain and spectral 
Masurecents, lhe relative cwpleiily of the 
veloclly waveforms ig quant IF led to estimate the 
the rupture corp Icily ana thereby bound the 
average rupture velocity. The oeasuremenls nf 
corner Frequency, characteristic frequency, 
rupture phase duration, and pulse duration are 
Inverted For estimates of the source Hie. The 
Inversions of tha duration neasuremenis fit the 
variation with laitoff angle to estimate the 
rupture georreiry. Trie corptrliion of source slie 
estlretes Indicates that fnr complex earthquakes 
the corner Frequency Is mor* sensitive to me 
tub- event slie than the overall event slae. 

Five different estimates of stress release 
are considered over the note set. The apparent 
stress, the dynamic stress drop and a stress drop 
estimated from the rms acceleration of the shear 
wa>e arrivals give robust ast (mates (65-250 bars) 
which correlate remarkably wall across the eight 
events. The static stress drop determined using 
the rupture areas calculated from the pulse dura- 
tions correlates adequately with the three dyn- 
amic stress drop estimates, while Brune's esti- 
mate of static stress drop correlates poorly with 
the other estimates. In general, the estimates 
or stalk stress drop are less reliable than the 
animates of dynaMc stress drop. 


SPR! Magnetospheric Physics 
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orblce la ■ elnpla one-dlaanelonul qussi-atat( e 
nodal. Fro bin orbit B aro fol lowed fme Dm u 
nutoephara into Che aheech end a nodaled ■hettb' 
dlacrlbutlan la cooatrueted, using LlouvUle'* 
cheareo, which ie Chen cunparoJ to cbe observed 
distributions. Tha model le conelecenl wlrh the 
observations for an limxd-polnclng norasl 
magnetic field component end for tangential 
electric fields teas than about 1/2 aV/a, This 
oodel aaama co work both foe "flux traneler 
events" and nalithhorlug "quasi-cropped" ehotth 
diecrlbjtions, Implying choc the roglo* of ap an 
Hold linos lu che aheath may bs broader, not 
quite ai local, as previously chaught. Ftotona 
of difraranC onerglaw and pitch ungloa oatipls 
different regions of che magnecopauae. This 
roaulc, coupled with aorno of Clio oburratlons 
la ode quotient lvc support to tho conjecture ' 
that tangential oloctrl,. fields abova our upper 
limit may exist over lncollzod roc Ions of the 
magnetopause. 


Geophysical Year 


(Boldface Indicates meetings sponsored or 
cosponsored by AGU.) 


July 21-23 Chapman Conference on 
Spatial Variability In Hydrologlo 
Modeling, Fort Collins, Colo. (Meetings, 

AGU, 2000 Florida Ave., N.W., Washing- 
ton, DC 20009.) 

July 21-30 21 st General Assembly of IA- 
SPEI, London, Ontario, Canada. (A. E. 

Beck, Department of Geophysics, Unlv. ol 
Western Ontario, London, Ontario N6A 
5B7 Canada.) 

July 27-30 Eighth International 8ym> 
poalum on Urban Hydrology, Hy- 
draullos, and Sediment Control, 

Lexington, Ky. (Don J. Wood. Department 
of Civil Engineering, 206B Anderson Hall, 

Unlv. of Kentucky, Lexington, KY 40506.) 

Aug. 3-15 IAGA Fourth Scientific Assem- 
bly, Edinburgh, United Kingdom. (B. R. 

Leaton, Institute of Geological Sciences, 
Edinburgh EH9 3LA United Kingdom.) 

Aug, 4-7 International Conference on Ener- 
gy Education, Providence, R.l. (Donald Kir- 
wan, Conference Chairman, Office of En- 
ergy Education, Unlv. of Rhode Island. 

Kingston, RI 02881.) 

Aug. 9-15 Symposium on Variations in the 
Global Water Budget, Oxford, United King- 
dom. Sponsors, ICCL, IAHS, INQUA. 

(Prof. R. E. Newell, Department of Meteo- 
rology, 54-1520, MIT, Cambridge. MA 
02139.) 

Aug. 9-18 International Congress of Sur- 
veyors, F.I.Q., Montreux, Switzerland. 

Sponsor, F6d6ratlon Internationale De9 
Geometres. (American Congress on Sur- 
veying and Mapping, 210 Little Falls 
Street, Falls Church, VA 22046.) 

Aug. 10-14 International Conference on 
Basement Tectonics, Oslo, Noway. Spon- 
sor, Norwegian Petroleum Society. (Roy H. 
Gebrlelsen, Department of Geology, Unlv. 
of Oslo, P.O. Box 1047, Blindern, Oslo 3 
Noway; or Don L. Baars, Department of 
Geology, Fort Lewie College, Durango, CO 
81301.) 

Aug, 10-14 Water Forum '81: Technical 
Stale ol the Art Exchange, San Francisco, 

Calif. Sponsors, American Society of Civil 
Engineers, Irrigation and Drainage Divi- 
sion, Committee on Drainage. (P. M. Mey- 
ers, 509 North Roosevelt Blvd., Apt. D- 
105, Falls Church, VA 22044.) 

Aug. 10-19 20lh General Assembly ol the 
International Union of Radio Science, 
Washington, D.C. (R. Y. Dow, National 
Academy ol Sciences, 2101 Constitution 
Ave., Washington, DC 20418.) 

Aug. 1 7-28 Third Scientific Assembly of w 
MAP with Extraordinary General Assem* 
bly, Hamburg. Federal Republic of Germ?' 
ny. (S. Ruttenburg, NCAR, P.O. Box 3000, 
Boulder, CO 80307.) 

Aug. 17-18 Open Symposium on Mathe- 
matical Models of Radio Propagation, 
Washington, D.C. Sponsor, URSI. (J- n. 

Walt, Bldg. 20, Electrical Engineering De- 
partment, Unlv. of Arizona, Tucson, az . 
85721.) . 

Aug. 17-22 Ninth International 
poalum on Earth Tldati New YorKi 
N.Y. Sponsors, IAG, IUGG, Columbia . 

Unlv. (J. T. Kuo, 828 S.W. Mudd, Colum- . • 
bla Unlv., New York, NY 10027.) . - 

Aug. 1 8-21 Second Biennial Conferenw . • . 
and Exhibition ol the Australian ^Society . 

Exploration Geophyalolats, Adelaide, 

Australia. (J. Heigh, Conference CJtajJ*}-.: ;- f 
P.O, Box 42, Unley, South Australia w w . . . 

' Aug. 20-21 Second International Symf»v- • 
alum on Computer-Aided Sefsmfo waiJP^,-^; : 
and Discrimination, North Dartmouth, . • 

Maes. Sponsors, Electrioal Enflinejwo : 

. Department, Southeastern M as f^? 1 TcS e i 
University, IEEE Computer 
. Acoustics. Speech and Signal' . 
Society. (C. H. Chen, Electrk»l ; 

Ing Department; Southeasteir .jjflSr' ^ 
setts University; North Dartmouth. 

Aug, : 24-28 . Interriallonal 
.Managemeht, of Geodetic DaW rj cc 

eni Denmark. Sponeora.IAQ.^ 
atlonal Committee of IUGG, 

Inetltut. (C. C. tschemlng 

- Symposium Management 
' • Data,..Qeodaetlsk Inatltut, 
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Biropean QMphysIcal Soclely, Uppsala, 
eldsn (C.-E. Lund, Chairman Local Or- 
?Sg Committee, Institute of Solid 
Srih Physics, uppeala Univereity. Box 
qfifi 22 Uppsala. Sweden.) 
zjh 25-27 The Royal Institution of Char- 
surveyors Centenary Celebration, 

London England. (Representative Rad- 
Bnskl American Congress on Surveying 
awi Mapping, 210 Little Falla Street, Falls 
Church, VA 22046.) 

i M 28 — Sept. 9 Arc Volcanlem Sympo- 
TU. Tokyo, Japan. Sponsors, Volcano- 
iMlcal Society of Japan, IAVCEI. (Daleuke 
ShTmozuru, IAVECEI Symposium on Arc 
Votcanlsm, Earthquake Research Institute, 

Unlv. of Tokyo, Bunkyo-ku, Tokyo 1 13 Ja- 
pan.) 

to* 31 -Sept 2 Third International Collo- 
^ium on Mars, Pasadena, Calif. Spon- 
sors, NASA, Lunar and Planetary Institute, 
Division ol Planetary Sciences of the AAS. 
(Conway W. Snyder, Jet Propulsion Labo- 
ratory, Pasadena, CA 91 1 09.) 

Aug. 31-Sapt. 5 Symposium on Geodetic 
Networks and Computations, Munich, 

Wast Germany. Sponsor, IAG. (Deutsche 
Gwdatische Kommlsslon, Bayerischen 
Akedemle der Wlssenschaften, Maretali- 
ptatz 8 , D-8000 Munchen 22.) 

Sepl. United NaHons Symposium on Water 
Management In Industrialized Areas, Lis- 
bon, Portugal. (Chairman of the Executive 
Committee, International Symposium on 
Water Management In Industrial Areas, 
Portuguese Water Resources Association, 
coLNEC, Av. do Brasil, 101, 1799 Lisbon, 
Portugal.) 

Sepl. 7-12 Third International Symposium 
on Antarctic Glaciology, Columbus, Ohio. 
Sponsors, International Commission on 
Snow and Ice, Intern atlonal Glaciological 
Society. (Institute of Polar Studies, Ohio 
State Univ.. 125 S. Oval Mall, Columbus, 

OH 43210.) 

Sepl. 8-1 2 American Society of Photo- 
grammetry-American Congress on Survey- 
ing end Mapping Fall Convention, San 
Frandaco, Calif. (L. W. Aggers, USGS, 

345 Middlelleld Road, Mall Stop 31 , Menlo 
Park. CA 94025.) 

Sept. 13-17 National Water Well Associa- 
Ikxi 33rd Annual Convention and Ground- 
water Technology Education Session, 

Kansas City, Mo. (NWWA, 500 West Wil- 
son Bridge Rd., Worthington, OH 43085.) 

Sepl. 16-18 Oceana '81, Boston, Mass. 
Sponsors, Marine Technology Society, 

IEEE Council of Oceanic Engineering, 

AGU. (R. Nagle, Publicity Manager. Ray- 
Own Company, 141 Spring St., Lexing- 
ton. MA 02173.) 

fyi 17-18 Mldweat Meeting. Mlnne- 
npotis. Minn. (Meetings, AGU, 2000 Flori- 
da Ave., N.W., Washington. DC 20009.) 

«Pt 17-18 Paolffc Northwest Re- 
Slonal Masting, Elleneburg, Wash. 

(Bob Bentley, PNAGU, Central Washing- 
ton Univereity, P.O. Box 1000, Department 
of Geology, Ellensburg, WA 98920.) 

5epL 20-22 National Water Well Assocta- 
ton 34th Annual Convention end Expoai- 
wn. Atlanta, Ga. (NWWA, 500 West Wil- 
ton Bridge Rd., Worthington, OH 43085.) 
!l ^28-Oct. to NATO Advanced Study 
on Chemistry of the Unpolluted 
™ Pouted Troposphere, Corfu, Greece. 

>w. Jaeschke, Center of Environmental 
Protection, University ol Frankfurt, Robert- 
wjfBr-Str. ii, 0000 Frankfurt/Main, FRG.) 

5 “~ 8 International Conference on Time 
Methods In Hydrosclenoes. Burllng- 
U Sponsors, National Water Re- 
InaUtute of the Canada Centre for 
r nd 'Waters and Water-Resources 
5™ !. 01 Ontario’s Ministry of Envlron- 
™ n L(A. EI3haarawl, Aquatic Physlc9 
Systems Division, NWRI, Canada 
for Inland Waters, P.O. Box 5050, 
“unlngton, Ontario L7R 4A6 Canada.) 

Ffv.rt? I, Mu,r Geophysical Society's 
ta ..? anmJal h/eeting, Lake Arrow- 
■ (Ml McNuK . USGS, Menlo 
PW<.CA 94025.) 

nuai n 4 . 00881111 Society's Sevens An- 
S n ,er8nCB - Gatve3ton, Tex. (N. 
can m « C ? a ?S Soclet y Conlerence, De- 
Urty 5L? Qe °Qraphy and Marine Affairs, 
SSJ ™ Rh °da Island, Kingston, RI 

- 51 ®l Annual International Meet- 
cSj, i 9 Society of Exploration Geophysl- 
E n Sl n S 8198, CalH. (William L. Baker, 

Ol nJbn L Pro fl rarn Chairman, c/o Chevron 

oj^JSET 0o ' Bo,< 4401 u Ha - 

nfj?ri® International Ocean Dls- 
f H lurn ' Woods Hole, Maes. 
Sr 8 .? 1 Marlne PoHutlon As- 
Srienwu d^AA. (I. W. Duedall, Marine 
ty oi UfJ JJ®* Center, State Unlverai- 
Ocl t 3 -« S Slony Brook, NY 11794.) 

^n&Ku^ 8rma ' 

I ^3«S3K5& 

ty; u.r rw^S 6, Lou l 8l 0 oa State Unlveral- 
"in.'Cmlh men - °* Ener 9Y (Ann Bach- 
Coordinator, Energy Pita- ' 
State Untu^oL 06 *j| 11 Memorial, Louisiana : 
061 13-10 ^^ Rou 9B, U 70803.) 
ol The Anm25SR n of Pla netary 6clSnoes 
nua! MeXL M S^? ronon i ,cal Society An : 
(B. Hapke', , - 
321 CHd ESj£ rf and I p|an 0 tary Science, • 
Ha'I^Unlverelty of.. ; 

. . . PWaburgh, PA. 1 5260,)' ' • . 


Oct. 14-16 Third Surveying and Mapping 
Colloquium for the Pelroleum Industry, 

Banfl, Alberta, Canada. Sponsor, Canadi- 
an Pelroleum Association. (Uz Hampton, 
Canadian Petroleum Association, 1500 
633 Sixth Ave., S.W., Calgary, Alberta ’ 
Canada T2P 2Y5.) 

Oct. 19-22 Earth Impact Conference, 
Snowbird, Utah. Sponsors, Lunar and 
Planetary Institute, National Academy of 
Sciences. (Earth Impact Conference, Lu- 
nar and Planetary Institute, 3303 NASA 
Road 1, Houston, TX 77058.) 

Oct. 22-24 Fourth Conlerence on (he 
Physics of tha Jovian and Saturnian Mag- 
netospheres. Laurel. Md. Sponsor, NASA. 
(S. M. Krimlgis, Applied Physics Labora- 
tory, Johns Hopkins Unlv., Laurel, MD 
20810.) 

Oct. 28-30 Symposium on Quaternary 
Land-Sea Migration Bridges and Human 
Occupation of Submerged Coastlines, La 
Jolla. Calif. Sponsors, Quaternary Shore- 
lines Commission of the International 
Union for Quaternary Research. Scientific 
Committee of the World Confederation of 
Underwater Activities. (Patricia M. Mas- 
ters, Scripps Institution of Oceanography, 
A6-012, La Jolla, CA 92093.) 

Oct. 29-31 28th Annual Eastern Pacific 
Oceanic Conference, Idlewood, Calif. (R. 
Michael Laurs, EPOC Secretary, South- 
west Fisheries Center, NMFS, La Jolla, CA 
92037.) 

November 1-6 Sixth Biennial International 
Estuarine Research Conference, Gleneden 
Beach, Oreg. Sponsor, Estuarine Re- 
search Federation. (Jay F. Watson, Trea- 
surer, USFWS Suite 1982, 500 N.E. Mult- 
nomah Street. Portland. OR 92232.) 

Nov. 2-8 International Conference on the 
Venus Experiment. San Francisco Bay 
Area, Calif. Sponsor, NASA. (Dr. Lawrence 
Colin, Ames Research Center. Moffett 
Field, CA 94035.) 

Nov. 9-1 1 Special Conference on the Me- 
chanical Behavior of Salt, University Park, 
Pa. Sponsor. Rock Mechanics Laboratory. 
Department of Mineral Engineering. Penn- 
sylvania State University. (H. Reginald 
Hardy. Jr., Rock Mechanics Laboratory. 
Room 117, Mineral Sciences Building. 
Pennsylvania State University, University 
Park. PA 16802.) 

Nov. 9-20 Second Symposium on Geode- 
sy In Africa, Nairobi. Kenya. Sponsors. 

IAG, IUGG Local Committee ot Kenya. 
IUGG Committee on Advice to Developing 
Countries. African Association of Cartogra- 
phy. (R. Omandi, Survey of Kenya. P.O. 
Box 30046. Nairobi, Kenya.) 

Nov. 30-Dec. 1 1 43rd Session of the Inter- 
national Statistical Institute. Buenos Aires. 
Argentina. (Jim R. Wallis. IBM. Research 
Division, Box 218, Yorklown Heights, NY 
10598; or G. S. Watson. Bernoulli Society 
lor Mathematical Statistics and Probability, 
Department of Statistics. Princeton Unlv., 
Princeton. NJ 08544.) 

Dec. 3-5 Topical Conference on tho 
Prooeaaea of Planetary Rifting, San 

Frandaco, Calif. Sponsor, Lunar and Plan- 
etary Institute. (Rift Meeting. Projects Of- 
fice, Lunar and Planetary institute, 3303 
NASA Road 1, Houston. TX 77058.) 

Dec. 7-1 1 AQU Fall Mealing, San Fran- 
cisco, Calif. (Meetings, AGU, 2000 Florida 
Ave., N.W., Washington, DC 20009.) 

Dec. 18-19 Annual International Meeting ol 
the Working Group on Mediterranean 
Ophlolltes, Florence, Italy. (Luigi Becca- 
luva, letltulo dl Pelrografla, Via Gramsd 9, 
43100 Parma, Italy.) 


Jan. 11-14 Symposium on the Understand- 
ing of Hydrologic Processes at the Basin 
Scale, Caracas, Venezuela. Sponsors, 
Unlversldad Slmfin Bolfvar, IAHS. (Ignat*) 
Rodrlguez-llurb8, Unlversldad Simon Bolf- 
var, Apartado Postal 80.659, Caracas 
1081, Venezuela.) 

Feb. 8-12 Third International Q«° - 
dotlo Symposium on Satellite 
Doppler Positioning: Las Cruces, N. 
Mex. Sponsors, DefenseM^appjng Agency, 
National Ocean Survey, AGU. (Richard 
Peat, Defense Mapping AgencyJHydro . 
araphlcn'opographlc Center, 6500 Brooks 
KN.wTWMhlnglon, ob 20316. 

Feb 16-19 Ocean Solaneasi MU/ 

F ASLO (American Society of Umnol- 
ogy and Oceanography) 

Meeting, San Antonio. Tex. (Meetings, 
AGU, 2000 Florida Ave., N.W., Washing- 

Mar22-28 International Symposium on 
Hydrothermal. Reactions, Yokohama. Ja/ 

pan. Sponsor, Tokyo Institute T ?°hndo- 
gy. (Shlgeyuki sarriya, 

toryof Engineering Materials. Tokyo Inatl 

tute of Technology. Nagatsuta, Midori, .> 

(.ssrfflSS- - ; 

M Hazards In Ea^m^F.^Say 
. Ama Hayward, Calif. SporiBorSi USGS. 

1‘ EfldW Goum* onBurv^ngand Map-, 
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herty Geological Observatory, Columbia 
University, Palisades, NY 10964.) 

April 19-21 Cordllleran Section, Geological 
Society of America and Selsmologlcal So- 
ciety of America Annual Meeting. Ana- 
helm, Calif. (Nell Maloney, Earth Science 
Department, California State Unlv., Fuller- 
ton. CA 92634.) 

April 27-29 Chapman Conference on 
Rainfall Rates, Ur bans, III. (Meetings, 

AGU. 2000 Florida Avenue, N.W., Wash- 
ington, DC 20009.) 

May 3-7 14th International LI4go 
Colloquium on Ooean Hydrodynam- 
ics, LJ&ge, Belgium. Sponsors IAPSO, 

Unesco Marine Sciences Division, EGS, 
Intergovernmental Oceanographic, AGU. 
(Jacques C. J. Nihoul. University of Lidge, 
Mec&nique des Fluldes Gdophyslques- 
Environment, B6- Sari Tilman, B-4000 
Ubga, Belgium.) 

May 7-20 General Meeting ol IAG, Tokyo. 
Japan. (I. Nakagawa, Geophysical Insti- 
tute, Kyoto University, Sakyo-ku, Kyoto 
606 Japan.) 

May 10-12 Fourth International Conlerence 
on Planning and Management of Water 
Resources for Industrial, Agricultural, end 
Urban Use, Marseilles, France. Sponsors, 
Commission EuropPenne Mediterrandonne 
de Planificatlon des Eaux (C.E.M.P.E.), 

Socldto des Eaux de Marsoille (S.E.M.), 
the Bureau de Recharchas Gdologlques et 
Mlntores (B.R.G.M.), Centre de Formation 
Internationale & ta Gestlon dos Rea- 
sources en Eau (CEFIGRE), UNESCO, 
Commission des Communnulds Euro- 
pdennes, Association dos Hydrogbologuos 
(AlH). (Secretariat de la Conforenco. So- 
cieto des Eaux de Marseille, 25 ruo 
Edouard Dalangtado— 13006 Marseille, 
France.) 

May 17-22 International Solor-Terroslrial 
Physics Symposium. Ottawa, Ontario, 

Canada (Prolessor Liu, Unlvorsity oi Illi- 
nois, Urbana, IL 61801.) 

May 17-June 3 24th Plenary Meeting ol 
COSPAR. Oltawa. Ontario. Canada. 

(T. W. McGrath, Executive Montour. Local 
Organizing Committee, XXIV COSPAR. 
Conference Secretarial. National Rosonrch 
Council. Ottawa. Ontario K1A OR6. Cana- 
da.) 

May 23-26 Eastern Conference on Wnlor 
and Energy: Technical and Policy Issuos. 
Pittsburgh, Pa. Sponsors. ASCE. Loaguo 
of Women Voters. Council of Slate Gov- 
ernments. (F. Kilpainck, USGS National 
Center. Mail Stop 414. Heston. VA 22092.) 
May 25-28 Symposium on the Com- 
position of Nonurban Troposphere, 
Williamsburg. VA Sponsors. AMS. NASA, 
AGU. (Jack Fishman Mall Stop 401 -B. 

NASA Langley Research Center. Hamp- 
ton. VA 23665.) 

May 31-June 4 AQU Spring Meeting, 

Philadelphia, Pa. (Meetings. AGU. 2000 
Florida Ave., N.W., Washington, DC 
20009.) 

June 1 3-1 7 International Symposium on 
Hydrometeorology, Denver. Colo. Sponsor, 
American Water Resources Association. 

(A. I. Johnson, Woodward-Clyde Consul- 
tants. 2909 West 7lh Ave., Denver, CO 
80204.) 

June 1 5-1 8 Internatl onal Conf er enc e 
on Rainwater Cistern Systems, 

Honolulu, Hawaii. Sponsors, University ol 
Hawaii's Water Resources Research Cen- 
ter, AGU. (Yu-SI Fok. General Conference 
Chairman, Water Resources Research 
Center, Unlv. of Hawaii, 2540 Dote Street, 
Honolulu, HI 96822.) 

June 27-30 Wastern Conlerence on Water 
and Energy: Technical and Policy Issues, 
Fort Collins, Colo. Sponsors, ASCE, 

League of Women Voters, Council ol State 
Governments. (D. Matchett, Stone and 
Webster Engineering Corp., P.O. Box 
5406, Denver, CO 80217.) 

June 27-Juty 2 Fifth International Confer- 
ence on Geochronology, Cosmochro oolo- 
gy, and Isotope Geology. N| kk° National 
Park, Japan. (K. Shlbata, Geological Sur- 
vey ol Japan. Higashi M-3, Yatabe, Ibar- 
akl 305 Japan.) 

July 19-30 Scientific Meeting of IAHS with 
Extraordinary General Assembly, Exeter, 
United Kingdom. (John C. Rodda, Depart- 
ment of tha Environment, Water Data Unit, 
Reading Bridge House, Reading RG1 BPS 
United Kingdom.) 

Aug. 2-13 Joint Oceanographic Assembly, 
Hafifax, Nova Scotia, Canada. Sponsor. 
Scientific Committee on Oceanic Re- 
search. (Lao O'Quinn, National Sloering 
Committee for JOA, c/o Canadian Commit- 
tee on Oceanography, 240 Sparks St., Ot- 
tawa, Ontario KlA 0E8 Canada.) 

Aug. 2-6 Second International Symposium/ 
Workshop on Solar-Terrestrial Influences 
on Weather and Climate, Boulder. Colo. 

Sponsor, Lockheed Palo Alio Research 

■ Laboratory. (Blly M. McCormao, Lockheed 
Palo Alto Research Laboratory, Dept. 82- 
13/B202, 3251 Hanover Street, Pato Aho, 
CA 94304.) 

Aug. 15-21 Fourth International Sympo^ 

. alum on Antarctic Earth Sciences, Ingle, 
Farm, South Australia, AuslraBa. Spon- 
sors, Australian Academy of Sderwe, Aus- 
tralian 1 Academy of Technological Sd- 
ences, International Union of Geofogtea|- 
Sciences, Scientific Committee on Antarc- 
tic Research, Geological Society of Austra- 
lie, Inc., Univ. of Adelaida. (J- B. Jago, ; 

f South AuBlrallan Institute of Technology, 


P.O. Box 1, Ingle Farm, South Australia, 
Australia 5098.) 

Aug. 15-22 International Mealing on Gen- 
eration ol Major Basalt Types, Reykjavik, 
Iceland. Sponsors. IAVCEI, IAGC. (Basalt 
Meeting, c/o G. E. Sigvoidason, Nordic 
Volcanologlcal Institute, 101 Reykjavik , 
Iceland.) 

Aug. 15-22 IAVCEI and IAGC Joint Moat- 
ing. Reykjavik, Iceland. (G. E. Sfgvatda- 
son, Nordic Volcanologlcal Instituta, Unlv. 
ot Iceland, Geosciences Building, 101 
Reykjavik, Iceland.) 

Aug. 22-28 1 llh International Congress on 
Sedlmentofogy, Hamilton, Ontario, Cana- 
da. Sponsor, IAS. (IAS Congress 1982, 
Department of Geology, McMaster Univer- 
sity, Hamilton, Ontario L8S 4M1, Canada.) 
Aug. 22—28 Third Clroum-Paolfio En- 
ergy and Mineral Resources Con- 
ference, Honolulu, Hawaii. Sponsor, 

IUGS. (AAPG Convention Department, 

P.O. Box 979, Tulsa. OK 74101 .) 

Aug. 23-27 Second Symposium on Applied 
Glaciology, Hanover, N.H. Sponsor, Inter- 
national Glaciology Society. (Secretory 
General, International Glaciological Socio- 
ty, Lengfleld Road, Cambridge CB2 1 ER, 
United Kingdom.) 

Aug. 24-27 Ninth Annual Meeting of the 
European Geophysical Society, Leeds. 
United Kingdom. (J. C. Brlden, Department 
ol Earlh Sciences, Unlvorsity of Leeds, 
Leeds LS2 9JT, England.) 

Sopt. 3-1 1 Fourth World Congress on Wa- 
ter Resources. Buenos Alros, Argonlinn. 
Sponsor, International Water Rosourcos 
Association. (G. E. Stout, President of tho 
U S. Googrnphlcnl Committee, Water Ro- 
sourcos Cantor, University ol Illinois, 2535 
Hydro systems Laboratory, 20Q N. Romlrm, 
Urbana. ILG1601.) 

Sepl. Third International Kimberlite Confer- 
ence, dormant -Ferrand, Franco. (Fran- 
coise Doudler, University de Nantes, La- 
boratory de Toctonophyslque. 2 Ruo de la 
Houssiniero. 44072 Nnnlos, Franco.) 

May or Sept. Scientific Mooting of IAPSO, 
Hnlilax, Canada. (E. C. LnFond, LaFond 
Oceanic Consultants, P.O Box 7325, Snn 
Dlogo, CA 92017.) 

Doc. 6-10 AQU Fall Mooting, San Fran- 
cisco. Calil (Meollngs. AGU. 2000 Florida 
Avo.. N.W., Washington. DC 20000 ) 


Feb 1-H 15th Pacific Science Congress. 
Dunedin. New Zealand. Sponsor. Universi- 
ty ol Otago (Secretary-General. P.O. Bo* 
6063. Dunedin. New Zealand.) 

July 1 8-23 Fourth International Conference 
on Pormalrost. Fairbanks. Alaska Spon- 
sors. Naliona! Academy of Sciences. Slate 
ol Alaska. (L. De Goes. Polar Research 
Board, National Academy of Sciences. 

21 Ot Constitution Ave.. N.W., Washington, 

DC 20418.) 

Aug 15-26 18th General Assembly ol 
IUGG, Hamburg, Federal Republic ol Ger- 
many. (P. Melchior, Observatoire Royal de 
Belgique. Avenue Circulaire 3, B-1180 
Bruxelles, Belgium.) 

Aug. 27 Symposium Commemorating the 
100th Anniversary of the Mount Krakalau 
Eruption, Jakarta. Indonesia. Sponsor, In- 
donesian Institute of Sciences. (Dldin Sas- 
irapradja, Deputy Chairman for Natural 
Sciences, LI PI JL, Teuku Chik Dillro 43, 
Jakarta, Indonesia.) 

Sept. 12-14 National Water Well Associa- 
tion 35th Annual Convention and Exposi- 
tion, St. Louis, Mo. (NWWA, 500 West Wil- 
son Bridge Rd., Worthington, OH 43085.) 

Dec. 5-9 AQU Fall Meeting, San Fran- 
cisco, Calil. (Meetings, AGU, 2000 Florida 
Ave., N.W.. Washington, DC 20009.) 

FUTURE AQU MEETINGS 

Fait Meetings 

December 7-11, 1981, San Francisco 
December 6-10, 1962, San Frandsco 
December 5-9, 1983, San Frandsco 

Spring Meetlnge 

May 31-June 4, 1982, Philadelphia 

AAPG American Association of Petroleum 
Geologists 

AMS American Meteorological Society 
ASCE American Society of Chemical Engi- 
neers 

GSA Geological Society of America 
IAG International Association of Geodesy . 
IAGA International Association of Geomag- 
netism and Aeronomy 

IAHS International Association for Hydrologi- 
cal Sciences 

IAMAP International Association of Meteorol- 
ogy and Atmospheric Physios 
IAPSO International Association of Physical 
Sciences ot the Ocean 
IASPEI International Association of Seismol- 
ogy and Physics of lha Earth's Interior 
IAVCEI International Association of Volcanol- 
ogy and ChemlBtry ot the Earth's Interior 
IUGS International Union of Geological Sci- 
ences 

IWRA International Water Resources Associ- 
ation 

MSA Mlneraloglcai Society of America ' i : • 
SEG Society of Exploration Geophysicists . 
8EPM Society of Economic Paleonlologlats . 
and Mineralogists 

URSI International Union ol Radio Science 
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nil, i Absuipt lun nnl 'caticrlnj of rellatlun 
(particles or waver) 

a fp.K ib'ii hi nil' r*',m«r l«.ro or un Arif'-i'Aifn 
IFB.tl'IA.'Jl II. 111! ^IWM.Vri-M'V.f NA.\F> 
aBiopr/lo'i pr.rrrj ■» i«>i uhlan ompi 
I. Ifc-lrrick fvAIMirjJIjnl Flight I Titt-r, 

I f jr Plirnun lin.ii^rtci, Orcrrhclt, 

Hi Jt'Vll H. 5. IIuJi-jh, and .1. t. lVi.rstl 
A spcc*r«.-'»rsr FTq.n on tho flrsT Solar 
Ahjotpllori Hilt., on F’pcrlecnl il'rtvfj thr 
Hiigr.jili.l «jlar krtiJlar.ee lei ween 19* ar.i ;oi 
r.n fii.n .in jIlkluEc uf i" In. Ikic fii'irc- 
r.wli pro. Lie J 'tnlv'c chc.1 on IFit >rois 


■rttljii, u f rjlew'ilir ojjgon In Ihe ipc lr.il 
r.jiunvi the ‘•tl...nir.n-FiiPje ku.h. iTubpjrl run 


ij llii ri.ivirnr.in with iik.ililliir.'. li«J >n 
(run net i l.i.iw Jrrl-.'il Iron !ol-Orjl»r>' dull 
J'OWU J (enerjl >rrrii:M altl'L.'igli »hf I r r-«-l I - 
Jut iHivirHit'oli li.i' ]<r^o irr-r lit: ne .r H. 
i.Mm gl 1 1, of Ion I >« 19. Thr T I E 
k=H>l| U,l tl.9 v*l if itrill.mc ivter-nt ion ipf.1 
In ii. rut Jl ,im IjM ill rale CiL>i|Jll"ns In 
.u.il'ljMr I'ulnr r.i-1 1 jl Ion. .ib.wrp. 

r J vji, ciuM • <-! teen 
■ i. I I, if It IM’.'. 


UJA<> vti.<tr.rin«nlr .i.MHHl"* 
FIKIPCflVWnr MVE S CAT f FBI Si: 8 V SFIIEPOIDAI. 

II « If I- 15 1IMI... A NRIIH'D 'IF SPW-HWIBB 
iLt‘m.sji:s 

.1. a. H. fnlf roin (renter fm Relativity, 
Dt|'.T*fn.-M n« Pl,j*l'». Iliu UnlvorsLtv of !««*■ 
at Austin, liiai In, T* 18/lit and I, A. Manner 
Vr .loner llii a iMrniq'ic for ialcul.it inn wave 
l>repiifMC I nil aJnpleJ froa tli« study of Mark 
}n|r pi rC'irbillora In cenural Relativity, anl 
llluilrnii- ite line bp treating Ike scattering 

nf pi, radiation by snrfcttlv 

anraiw ting ublnlu aphrTi'l-i*. Th« l«cfc*tqi* 
.iplAVA i'ip.iii9|noi In i .mi nf oilhogon.il 
fur.- Ilona c.ilK.I ipln-wolnlitrJ apharoldnl har- 
r.-.nlcn. Tlii* oJvn-Kagua nr tho technique are 
III IE It •■ipprvasi-l the irrriarlnl nature of tbr 
problwa xnj jllnu» for a lop I e appl I ration nf 
fi.-iini1.irv c. ..lit Iona. A spec Ml IlM If-P to the 
npiiorl.-nl rune to made In order le r umpire on- 
plUIr aii.il ft |rj| e.pr-eilone to w» 11 -known 
fi-aulL*. 


rn I. -■ I., r.ipcr LMQM 


Exploration Geophysics 


Electromagnetics 


G(2<~ Eire irma&nal In theory 

rsinni NETHuffi Fill ESTADLI-SHIkL iCLUFIOFtf TO 
Twt midlife pp:«izh if uEcmurtkiACTic CMDL>:rioK 
R,c*rc l. Parker ilnilltule of r.eothyiles utl 
PI ana tar. rn , 1 1 v i , faripp* TnaLltutlr.in af Ouean-f- 
rainy. UniterMl/ of California, San Biaga. la 
J ill, California 92441) Kathryn a. Whil ar 

I pra<l-i.ii pa par | Par-bar. 1W) aeta out a 
thaory fur da Jl I leg ■Pitmar m,luR|nm at tit M tit* 
Inverse iroblem of elotrcmiainat 11 tni'ittl-M, IM 
outline* MIMIt for c.-.natrvittng conJuntlv lly 
pr.ifliai wren tnelr aaiitan.a hai bean Jmm. 
itrite-l . Tha premnt (a per grow Ids* |ra:tual 
a1a.-.rlir>ii In per font Ins ne-aasary nelcul atlcau 
Stanly ini efficiently, concentrating eiclullvely 
rn ire rile of laprerlsa ceaarvatlcna. T>« natter 
of itlilitra ll trvatal By fin. I lug the belt. 
lining a .lull tn In a laast-aquires sensei then 
inn slit of the unfit is title] atamllcillp to 
ilaternine the probaMlIiy mat Ins wall* wati 1« 
net or ei teed el h e/j nca. He cMain the optlaal 
solution by I' 1 « I r« a ronllralnaj |aaal-i yuaria 
prcblni linear |n tha spactral fmettan of the 
alar trie- ri all differential aquation. The spec- 
eral relation ki eonaertel Into ■ dnluctl.lty 
profile b| Iranifonaing Its partial fraction 
repreienlatl an Inin a :ontlnuel friEtlsn, using ■ 
iiibla sl|oriirn >lua to Autlshajsar, In edition 
l'i oitlail nnleis, «nich aluayi eonilat of Jelta 
furrtl'.ne, twi other types oT n>Jel are iinlnnl, 
Oia cnnsi sit of t finite stark, or uvlforn layers, 
cnnstru'tPl m> thil the pr.3luct -if rcnluctlvItT 
an.] thlckneie-si'iarad Is tha sane In aach layer, 
the mnerlcal larhrlq.jii derelopat fc* the opt Inal 
awlel wr. a with inly ntnor alteration Id flM 
•slut Icr i in mu clast. Hpdela of tha aecend 
alrl v» HKQth, t j peek at fjr» tt Uia rasponas 
Is choatn to mil tha kernel fund lens of the 
Gel 'frvj -Levitan Integral equation are degenerate , 
lh as allivlcg vary slabla an! neiirically affl- 
Qlanl solution. Uil Ike prartSuilf publish*! 
■vtroda for flnllrj conJ«tl*iiy aodils, tnasa 
algcrlirja can proeMe nlutljei ,111 nlsfits 
arbitrarily close to the anal la It cna possible. 
The aathola era applied u> aa|r.eioti]lirke ebsar. 
vat leni loll by Urstn In Havall, I Inaerse 
meiry, naaeatoteElwrl :si . 
t. --k-jl.e. B ne, , r.vj, I.iyer l*OV) 


0»fO Kagnac Ic and alactrleal nathoda 

TKl A 1 1 UMt ELECTUHAGHITIC BIUdVEXY OP THZ 

DRW! IIKC-COPPO-EILW* DEPOSIT, BO 8THVE STEAK 

QIIBEC 

Sea HIO North gaarlca 

L. E. laid (Salco Mining Carp. Ltd., 55 Bnlvaralty 
Ave. , Suita 1100, Tdtonto, Oot., Canada M5J 2H7] 

la June 1971, a dlaaond drill oparated for Salca 
Bin log Carp, lateeaaeted aloc-roppar aulMdai In 
■rouillan Tuvubip In narttnraetam Quekic. To date, 
two bodlal bite bain out I load. Thrao bodlea vara 
dliMMiil during a ground Tollou-iip of a Kuk VI 
Input* alealTOBBgaatlc (EMI aurvay, 

Tha Input aurvay cowered an area aalartad on tha 
baals of regional geology and local outerope of 
aeld volcanic rocka. Conduccoca wars Idant Klad 
that appeared to ba aaanclacrJ vlth potant tally 
favurabla geology. They vare aalacted (or gcounJ 
follow-up. I'm wan the dlacovary tone. 

Tha alrborna laopogaea over tha tone vare laaa 
enrauraglng than iVllt often ahaerved over highly 
rcnductlva naaalva aulfldaa. Tha low appareat cua- 
duCtlvIty-ttilckneM (5 et»e) via luggaattve of con- 
duct Ive overburdan. Mavaver, tha charactar of the 
profile* auggaatad a badrack eource. 

CtOwOd gaophyalrel confirmation Ideal (Tied a 

drill targat. 

Suhaaguant to tha dlacovery. aora Intanatva gao- 
pbyalcal auevaya, both ground and alrborna, vela 
carrlad out. The baat tM raaponaa auggaatad ■ coo- 
llnad aauraa vlthlt a ouch larger aloe rallied halo. 
Vaakar ground IK raaponaa froa tha halo correlated 
with tha early channel Taapocia of tha Input 
■yam. 

An airborne EX aurvay conducted In 1950 over tha 
I awe area IndantlllaJ both conductive tonus. How- 
ever, chav were not follpvad up. Only vlth later 
advancea lit eiploratlon philosophy, geologic appre- 
ciation, and Intirimantatlon vara the conductive 
aonti racognlied av viable eiploratlon largete. 
GEC4HI8TC1, vol. «!, no. 9 
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• cr I >. in ,r I..I.I, ’Vn|., y.irk, iillt-irailk 
.."•l FkllUp I.. Hvnst IW.l, FuNlTonniTiinV Piq- 
tv ll-'" Ag.-n- v, be a.-.ir, h Trlan/.la Park, North 
< n .lira 

IU l l.o ri. V -lured alrnnphrrl. U kicrlhutkonv 

■’* '"J propaca (at oldlalltuji-n In the 

r irthern hr- 1 upheld and n slrpl II loJ oa- hank an 
fur tirkr cl.lilion, u In predlrtad t»ul n.tral- 
det.Je. a-rtora, and PAN |CH iCIOJOOBOj | are ublq- 
ultoi* .-c-ponenti of the iropoaphur and thr 
Uurr strAlonohere. Average u.-er aldrliyde , on. eO- 
kiitler.v lfr..n arhani ouidoitonl ol 23 parts par 
U lllton tppil, T ppi, and 7 pplj averagt- acetone 
'•.-i totialLacie llmpiupuiv otldetlonl of 
Ml 13«, 19 ppl, a"i ] ppt and ovnegr TAN ron- 
cr-iirailonn nl IJ le ppt, n-| to qgri p Jt , and 
10 to 95 ppt are filtrated for me love* tropo- 
vphera (*.f km. upper tropo share f".9 baj. and lha 
lover atraioapkare (‘.IS km, rmpecrlvoly. iheae 
calculations aupgea.c that In thr trepoaphore, 
oltrogan oelJae (CO, l contained lo chetr orgoolc 
fora say Ir ai c-a-.h or r.jr# abundaot as chair 
l~ organic loro. Vita organic lorn of raacrlvo 
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Kalinson G. Toloknova T, A. Applicatioa of lha Kazaosky — Moo In Theory 

lo Models nl Atmospheric Boundary Layer 

Yurchenko B. N. Experimental Investigation of (he Temperature Field Spatiai 
Structure al Turbulent Convection 


Pinus N. Z.. Litvinova Y. D. Samo Results of the Experimental Investigations of 

Microscale Turbulence in Layered Clouds 

YanorUshy E. G. The nadiation Field in Optically Thick Atmosphere with Nearly 
Conservative Scattering 
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Chuprynin V. T. On Ihe Temperature Disturbances of a Fluid in the Nonslaltonarv 

velocity Field 

Mikhailova E. N, Shaplio N, B, A Two-nimcnsional Model of Evolution or Synop- 
tic Disturbances in Lhe Ocean . 

Koilov V. Fi Sokolovsky M. A. Tho Influence of the Cylindrical Topographical Di- 
slurbs nr es on Unsteady Zona! Flow nf Strait lied Fluid in tho Bota-Plano 
v.nuibas V. M. On \iscowa Stage of Turbulent Patch Spreading In Stahl y Strati- 


fitd Fluid 


Sirakov FL On the Dynamics of Wul Non- Adiabatic Thermals above tho Conden- 
sation Level . 

Gurrlrh A. S, Yurchenko B. N. Frequency Spectra of Tcmporaturo Fluctuations 

al Turbulent Convection 

Boronoev V. V., Gomboev N. Ts_ Zubritsky B. V. Opljrcl Moasureracnls of Tn- 
lensiiy Flu etna linn Pinfiles ot Meiractlvo Index ol tho Atmosphoro in Moun- 
tainous Region 

Matcshvlli Yu. D- Rosenberg «. Y n Sandomitaky A. D-, Sushkcvlcb T. A. lnvo- 
Mlgaiion nr Stratospheric Aerosol Stratification in the tSoyuz — Apollo. 

Program P * •■«iia>iii«g lll9 

Malf.diTill Yu. D, Roseuberg G. V- Sandoinlraky A. B. Alliludn Uehavtoiir if tho 


Air Scalleriiig Coefficient in iho Red Spectral Region liy Ucaniram ants from 

hpacorhip «Soyui-22* , . . 

Gorodetsky A. 1C, Goldin Yu. Knyowv N. A« Maikova Y, S„ Sbvom E. M hn’ 

lamiinallnn nt Krallarlnn pAnfri,.!™* k.. hi. 


Y' ■ . ■ V* a « # Dta □DYOIU IV in Mn, 

termination of Scattering Coefficient in Clouds by Measuring Reflected La- 
Ivanov A. L, Karimova U M n Korovchenko V. N. Spectral InvoaUgalions of the 

Natural Aerosol Absorption , ■ , 

Konopaaov N* Ku.iln Y. ff H Pleihlvlaev V. S. On the Possibility of Affoollne 
the Local Electric Field of the Earth by means ot a Powerful VarUiCn 

Thermal Current ; 1 w 

Mirehliu N. R-, Pettnovshy E. N. On tho Asymptotics of Wave. Motion* on* Fluid 

Surface 


oniTJtoa Atrh aiMuxQomAtur. 


Kagan B, A-, Chaltkov D 


Upper Ocean (CambrJd 
Volt S. Sn Oorodlsov V. A. 


D. V. Book Review: P h l i 1 tps a M. The Byaatnlu of i>, B 
abridge University Press, jift?, 336 pp.) . j ” ' 1110 

. A. Book Review: LaBlond P^H., Uysak L A Wamti, 

aa..l.. a.la. Id. tk.ullah.iw_ n._.L J TTgVgg 


k O, O. uvivwiwt >• n, nwa Iionaw: iianivuu rtn.. nyigta u A Wlmao, 

in the Ocean (Elsevier Scientific Publishing Campany, Anjatardam — ov* 
font — New York, ■ 1978) . . •■ s v. •; ; . . ' ' 


Dltrogun Is 10 thaalcol oqull Ibrlun 

|(HjClO«OIM’ = CKKIOIOO ♦ K °Jl w,,h 

so: and acta !■ rcaorvolr of Inorganic K1>|. 
Ihaaijroitanc raiboja for PAN »ra current lv avall- 
ablo 10 verify lh*«o pradlried rasultB. 

Gtophva. Rob. L«U. Paf-r H'W* 


1440 Gaochronology laga dot* ml nation* by radio- 
art Iva proeoitBtJ 

A NEW UlIBaPMTIWE PROOBURE FOR WHOLE MCE U-Pb 
SKTEMS, APPllfD TO TIC VRRWTORT CWJBTAL PHJPllK 
H. Walk* (Raraard Price Inillloie of Ooophyilcal 
Raiaarch, Ifn Irani IT of tha Uicwacararaod, Jo- 
hanaaaburg, Snaib Africa, 2000} L.O. HtcoUyaan 
GrmuUta giada ProCaabrlu gnalaaaa hava ua- 
ually under gone at laait ooa period of at rung 0 
daplacion. Wola rock O-Pb laocopa acudlaa can 
dacaraina the il»a(a) of eha aavar* doplatloa and 
tbki work, attanpli to rIbcb tnh mtudLo* oo » 
aora rigoroui fosdng. 2-itag* U-Pb eyatene can 
be described In taraa nf ooa bbJot, episodic dif- 
ferentiation into rocka with varying U/Pb ratioa, 
wblla J-ataga spume can ks daacribad by cwo 
such diarlncc aplaodaa. Hoat of tha ProCsriulu 
grtnulitaa vhiefa have baan laotoplcally aaalyaad 
hava hi i tor ia* roe cony lax ta ba daaertbad aa 2- 
■ uga ayatani. Rovevar, It la daoonacracad hare 

that If-Pb data oa whale cock eultea can yield tha 
raaplaca U-Pb chaolool history of a J-atsg* sya- 
car (In coma of U/Pb ratioa). Tor a auica of 
Btsoalitaa, proiaot day J01 Eb/ SB 'Ph sad JC, Ph/ 
‘i L Pb ratioa »»d a lament ceocaatracion data al- 
low ibtao ratioa to ba calculated at a oustar of 
epaciflc paac tloas sod plotcad aa an array. Tha 
degree of ecacter La aach of tbaia 'paac arrays' 
la graphed aa a function of tins. Tha point ol 
lean acaLtar danotaa tha aga of the and of ecaga 
2 In the history ol tha system, lha array slop# 
and tha dating of lha and of stage 2 alio permit 
tha beginning of stage 3 to ba ca leu laced. All 
ocher parameters lo the system (U and Pb concen- 
tration!, Pb iiocepic ratios) can now be dotar- 
nlead lor oath Individual cock throughout Itt 
history. Tha aav Interpretive method alio dlc 
tiegolahaa aeniiclvaly among varioua kinds of o- 
raelua fractionation which nay hava oparatad du- 
riog tha differentiation aplaodaa. It la applied 
hare to uranlum-dap la ted gruulltas in tha deeper 
part of tho Vredefort cruacal profile. The tinea 
nf lha two traction* ting aplaodaa era calcolatad 
at *• JBbO Ky and 1 27tO Ky raapactlvaly. Tha 
Vredofoti 3070 Ky avant - whan gaochaalcal eya- 
taoa In the upper half of the crystal Ilea haaa- 
eont bacana pormanantly cluaad - evidently bed 
Uttlo aignlflcanca (oc eha lower half of tha 


crystal Mae betsaent. Same fundamental faaturaa 
of Archaean baimant evolution, vhoae derailed 
significance la still poorly understood, wete a- 
lucidatad for the first tin* by thie U-Pb isotope 
study on who I a- rock lanplei. Rocka which auf- 
fared little uranium daplation at tha and of 
itago 1 suffered laaat at tha and of a tags 2. 
Rocka which wars meat affatcad at tha and of 
■tags I suffered tha strongest daplation at eba 
and of arage 2. Evidently, repeated high-grade 
nelaitorphieB purges certain granulicae of thalr 
U coolant but laavsa others relatively unscathed. 
(If-Ph systematic!, PreCaabrlaa granulitaa, Inter- 
pretive procedure, J- a cage history). 

J. Geophya. Rea., Red, Paper 111057 


1 1SO Ccuchrunoluy, 'age ducuisiloat cone by radio- 
active proevaaus) . 

CEOCIIRONOLOCY OF TIIC DEEP PROFILE THPOUliH 
AVCIlEAN hASFXECT AT VRF-DEFORr, WITH 1KPI.ICATI0N5 
FUK EAULV CPUilAL kVULUIION. R.J. Hart (H.rnurd 
Pr leu Institute of GaophyuUaL Roauaich, 
Unlverelly ol tho Vitwaturarond, Jchunnesburx, 
Soul h Air lea, 1001) H.J, Wollu, L.O. Nlcolsyaan 
Iho presence of Arc lies n granits forming lhe 
coro of on updeoed and avuriurnud sequence of 
strata aL Vredelurt, South Africa, has been 
known for over sevunry years. Recant geo- 
physical, geochemical and gaologlcsl svidsneo 
hai given riaa to Ilia proposal that the baie- 
nenl granite curt has also been overturned, 
presenting j sactioa u[ tho oarth's granitic 

crusi to view and ihut radial i rate raws In the 
VradaloCL bnassnnt penetrote through a % 15 ha 
thick aaccioa or the Archcan ciusc , when 
moving from tha contact of caller strata la the 
cenira ol tha done. The upper levels of the 
Vradelort cruet ere dominated by a relatively 
haaogenous lluter Crsnits Gneiss I0GC) die- 
playlog marked gredienta in LIL elements. These 
rocks grade inwards Into the deeper levels 
which occur in gTinulltr fncias os tenor phi sir. 

Th* deeper levels of the Vredsfort cruet ea- 
poied In the rentrsl parts of tha doma const sc 
pradoolnanrly of falsie tnlandaaa Lsucograno- 
Uls (IUII which occurs lntarlsavad with lir- 
cluiioaa of mafic mata-vo lesale and oacs- 
■sdimantary rocka tarmad Stapnakrasl Haraaor- 
phlc Zona (SHZ). A coopt chaos I v* Isotopic 
■ludy us In a four dacay achsnea ( M Rb, I'^h, 

»nd 235o» on this crust* I aarclon is now 
repot tad. The taaulta permit unique end 
direct tests on eba theories of Arc boar, crust 
fotalng proceiaaa. In the upper Trade fort 
eruit whols rock Ishchron ages of -v, 3050 Ky 
■re obtained From tha four dacay achenas, and 
simile all evidence or an extended crustal 
history prior to % W50 Ky has baat. obU tot- 
aled. Establishment of atroug vactical 
(radiants In Ib/Sr tat la, shortly be Fora 
setting" of Rb-Sr who la rock ayacems, has 
wide implications for the Interpretation ol 
Sr initial ratios. Alchough tha Vradafort 
upper lava I a or eba crult hat * low 87g f / 

M 5t Initial callo of 0.7019 1 0.0007, It 
probably participated in a crystal pre- 
history for at lent 500 My. In tha deeper 
level ■ ol rha Vradelort bsisnaat tha geo- 
chronology is such more cables, Rb-Sr and TV 
fb Isochron* of 5 1W0 Ky mi Tttnrdtd in the 


oafic granullio ralicta. a companion papar 
W*j!a Nlcolsyaan , this voIum) provides 


avtdanca for an airly crust-forming event (a 
this aactor t 1800 My ago, Froa t 3500 Ky 
onward, than diaper cruataJ leva la did oot 
undergo addition of new Arabian trust-forming 
oatirial on a major seals. Hsvarthslsis, a 
moat important younger Arabian svant affaclad 
that* lavs Is % 2800 My sgai coiastloa of high- 
grads mataaorpblw Is racordad by aatrtng of 
tha Rb-Sr isotopic ayatom lo tha Tslalc rocka 
and clrcon U-Tb «4»»l an opliods of strong 
uranlua daplation allsctad both tha falsie and 
malic cocks of this aocroc 2SQD Ky ago. Tha 
Inlands** LaucOgmofsls Is evidently a rock 
ualt with * long and coaplsx history, beginning 
with tha emplacement aa a cruatai unit st 
laait 3800 Ky ago, Sines than it has bosn 
■ubjaci to reworking and roisttlng ol iso- 
topic systoms which taiminatsd *v 2600 Ky ago. 

t U < — y g cru,c thar. j, , eaBt iv id*nei 
of a 3050 My avont. Similarly, chare la no 
racord .Ini IRM Ky old Imprint la tho upper 
Vradslort crust. Thut, t.hs iut major event* 
Jwl lh# Wmchemlcal constitution of 

,nd 8*op*r nrustsl oaotora 
Sllfrrs d in tins and natural nsvirthnless they 
kroyght shout lioiaplc lotting in a douoward 
^ini aoquvnce, while the o^rlylag^iM 
maisod coolar, rigid and untff acted, These 
■vasts probably rsfloct significant dls- 
cosliMdtlas In lb. cooling ol tho Archson 
eruit. (VradaFaft prafi la, isotope syatamatica, 
cnlstal avolulion). 

I. Csophya. laa., Rtd, rspnr 101730 
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National Ocean Survey it an a pan contil 
location on Bemda to provide « determina- 
tion of the IniLontinooui tei-iurfece height 


during Lhe Sestet overflight of the liltnd. 
The tide gage vis gendetfcelly tied to the 
laser 1 recking station on Bormuda, 10 that 
Sees et'* poll t Ion re lit Ive to Lhe in turfite 
could be determined Independently end t caper- 
ed with the value provided by the sUlneter 
meesoretienis. The root sun squire (RSS) 
error In the determine Hon of the verticil 
position of the liter, relative to the in 
surface, has been euimited to bo 4.0 cn, 
exclusive of possible errors due to leek of 
preclee Information on the elevations of the 
geold At Bermuda. 

J, Ceoyhyi, Rea,, Rod, Piper LB10O3 


1950 Relation of qravlty observe t Lois to 
teotoniae 

GRAVITY MOORL AND RWCTUML IMPLICATION 0T TH 
GOO DA ID PIIIDAIfT. SUPRA NEVADA. CALIPOMIA 
■dwsrd A, du Bray 10. 1. Oioloqlcal Survey, (sudl 
Arabian Klee ion. APO New York 090971 
K- V. Oliver (U.B. aeoLo-jlcel Survey, neslo Pack. 
Cs literals 940291 

A ■obewfaoa model ter tha ooddird pendant is 
oonstraotsd eras a residual gravity fcttfi ot About. 
1 mqal over the pendant. The modal . which is ihs 
simplest end moat osologlaally rsasnasbla 
possibility, shows s MLomarphlc block that 
tepees with depth and setanda about J.9 km bslo> 
tha surface. The structures in tha Ooddard 
pandent ace similar in style and orientation to 
than* in othnr Sierra Nevada ymndasta, Indicating 
that the coiaitry rook wee neither da termed nor 
rotated darlnq plutan aopleoeosrt. Coaaeqcmntly. 
empiscamant must have been * passive rather then 
« tercsful sroceee. The pendant Itself 
reptseente e place of noiaitry rack usppd 
between pi u tone which era dene shaped In ernes 
sect Ion. 

J. Ceophys, Ms., Rad, Paper lM9i) 


Geomagnetism and 
Paleomagnetlsm 


2560 rlmo variations, pdleomaincllso 
f ALCOHAOKETiO Ct'MMELATICM >''P LUItl/. HIVEH 
BASALT FUKS U 3 1*1.1 JECUlAR KAMI ATICM 
S, Bogus I Earth Sclonc* Board, university ^ 
California, Sente .;ru«, CA 950441 and R. to* 
A statistical method I* dovoloped ts ovei- 
udte strstlqraphic correlation* that sro 
based on th* similarity of pslowaqistie air 
actions. It involve* comparison ol th* P*® 0- 
sbimiaa that such dlrsatlon* could w 
arisen by (11 slrnuUsnsous or (21 
pllnga of bhs snclsnt nsgnstlc flsld, 
calculsts those probabilities one suet •* 
oats th* sPTscts of pslsomagnsllc • rr#f ! h ~^ 

pa less ecu lor variation, raspsetlvsly* TO* 
method is tested eucceeefully on eecMOD* ° 
B-10 Columbia River Baeelt (Grand* Rond*' 
flows at Sant Ins 1 dap end Untam» 
which a r* separated by only 25 k* end 
two flow* thought to b* th* **m* on 
c«l grounds. Moro significantly, 
asperated sections st Ssntlnml asp "J*. 

Canyon th* analysis sgaln show* thst 
tsneous magnetisation is ■ mueh more »“*‘ T 
explanation of th* gsnsral slmllsrlty o 
pSleougnstic dlrsatlon* than el,Me * 
mint of snclont flsld direct Ions. Th* 
plsst interpretation of khi* th - 

many of th* flow* st th* two •**■■*”*£ 
same, Implying that sarins of arsnd* "ono. 
flow* e* tended ovsr dlit*nes* 
hundred kilometers. IPslsomsgnsUaii, « 
relation, Columbia Rlvar B*m*lt| W* 1 
variation). . 

J. Osophys, Me,, Rod, Paper 180961 


2B60 Time variRtlonfi pil Bomaimtiw 
ZONAL HARMONIC MODELS Of REVERSAL 
TRANSITION FIELDS 

I. Nt Ilian and M. Fu1T*r (DepirtBtnt of 
Geological Sciences, University 
California, Santa Birbnre, CA 91106) ; 
Synthetic reversal record* for dlff«- • 

• ent latitudes have bam for 

' modal transition fields with var**"* • 

zonal harnonlc continti. Th* .ncdml . 
j fields are bued upon a redistr1ji*ri** 
energy from an exponential decay of th*. . 
dipole field to g|, * n d #$., tM . 

i racorda emphasize the depdndenee of . 

\ chareeterf sties upon the litltud* 

observation, si te. Both ■lnt«n*1fcy : -^T, - 
. Inclination change*, the.rel.atlcfuMf'., 

• between these two esp««t* ®f 

end estimates of the tine to conp'*^^^ 
v \rfversa1 are ell strengly deptl^*F>,^ dF*. 

. . - . Utltude. A .pgrtlcular & 

, ■ '■thg^tpole' energy is redistribute? “*'• 
;t ; rf kndijJ - *c, cording t« tP* r,t .- .1. 

• the;i»»t* 

• - i'TIRb vsrs^l-. Mftdmf • -f(hsarVatl0n H .6l,t8. ‘ 
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llll Evaporation 

nt ME op TH EQUILIBRIUM TBIKRATURB TO 
£ HIMES TSE HEAT RMJUKZ OP A WATBB SURPASS 
l in French) 

C. teutin IVebocStalro AsbocIS de Mieearoloqla 
Kvilqu*, Coepleas Rclantlfique dae Cdaaaux, 

■) unua doe UndalS, BP 45, 63110 Aubllra, 
Funcel, J. P- Mbignat and K. Uska 
Free a aarlai or 6) dally luat balancaa foe 
iu lake la Godlvalla IPranco), dally eatinatea 
3 | m, rata of heating 8 (or variation in tha 
mt rentuncl of tha I aka are analysed by eh* 
uLTk>le uf Edlnger be al. (19681, Kaljman I19J4) 
for equilibria toeparaturo. Thla enablaa tAa 
.-■Iculatlan procedure and th* formulation of eha 
.rJiiBga coefficient K, and the equilibrium 
uwaraturu T , ta ba dl*blni)ulehad which qlva 
mi Mil teclltl* of th* rata of boating . In 
illlUwi the data are used ta daacrlba the dally 
■rd itiional behaviour of K and T (or th* 

■ rear sad autism stratification jhiaeaa of th* 

in,. (Heal balance, water surface) 

i,k |-.>ilcil Science* Bull. vol. 26, no. 2. 


II IJ OrJamWatvi 

lllk 'AUTlONt TO tWBTMRTlOW Gl* LRAVY. lAYFRID. 

n^ituo, iwcGNFiirri, Ncermoritf lr AOi'ivrw 

ij. UF*. J.l. Llonutt. and r-.I.-V. ulu (Cornell 

'MA.raltyl 

r-i Doinlary Intaaral T juar Inn Ruthnd liaa ,.rl- 
in,lt bvra ua«4 for linonr, hoeoeencowi |>ral-l,-mm. 
r- mn i-ai-er II has lnN.ii aie llvil to nva-lr, J-iul- 

hr, m which tha ,«|u.ii bun jrv non 1 1 near. 

..••l.J c-iwjtlqni arc uaa.l to mu l.-aRy. le-.’-r'-l 
t.il'-n. Hat, is ailnit ruLiurlni hilntalr-r effl- 
Vi-, v> J 1‘rrmlta tin- U'»- ..f llmlli.l cn«i'«u n 

• i v> iy lame iirobi.ro, . (h-nautar,' Im-mrel -pn- 
■ i". iv i bod. IvOkv mlnlf'-r*. I*V*-I* •! *W> (• I*. 

• •••ttvi-vl. 

• Hit bmif. foil.. Paper IW07OT 
M'O Groundsitat 

A erXOO FOR kSTlKATlMO StECBAKB 
« tt*»mi PLOW mat groundvatir 
LT.ZL OBEMVATiaa 

p.l. faith and R. s, uik reman tits (Inatituta 
'• ■i-irology, Vailing ford, Oiron OJCIO 88*. UK) 

T. u clast Ion of recharge end boundary flux 
ll in Icforunt problem In deterministic 

ii. jit.iter model Ling sincm these quantities are 
j™ 4i«lcuU to aeeaura directly in the field, 
i ct. cethod (infarred rmcbargal La propoaul 
•MU* estimation, baaed upon water level and 

•'•■QH.ivlcy abesrvattonai it la particularly 
•jTUcobl* to thoie eemiarld reglone where a 
»t*t» (ortuiAUon ctait bm uiid and 
JJ*”** k* confined to certain known arete. 

bifvrred racharg* method which asauBsa that 
iiiMrqa occur. l n these im> only la coopered 
•'» an alternative method which doe* not at* 

•*i» Information, and le found to ba euparlor. 

• ihe aataple of the inferred recharge method 
•.7U»d to the fesn coastal plain, random 

. , , '" n bev* been added to both water 

«* LranentMlvitle* in simulation 
'Wltenta to aarte, Che affoet of error* in 
a eiu. Tha raaolta of tha simulations have 
Mid to tsat tha rellabi Uty of varlancm 
U9tlv»d fran th* thaory. In addition, 
..TT . 10 * 1 u,u '“'te *«on used to examine 

• i IReohmrge, 

"teetl**, boundary riuxee) 

ibalogical ielenclaa BuLl. vol. 26, no. 2. 

i2« llrtrt, r 

BESIStiVITV-mDRALUC C0MXC1IVIIV 

wii^sirtps in glacial outhasi aouifers 

t0 «PATl'»^t of Civil and Envlron- 

‘‘•Wdn, r ^.T r (}3il) UnlVe ” lly ° f Rty “ a 1,lBnd ’ 

(ii^?. l i r * ci i fI,I ° relationships botwosn apparent 
ition fKtor rton surface reslstivILy souwi- 
™ .rednullc conductivity fiom pusplng 
ire. Jri.. 1 ”'’ "® tei Qranulir aquifers umiBliy 
fc **lLlve corKltCions. lhase relatlonahlpa 
n,,!* explalnM by theory If consld- 

iw It taken of ln-sltu rield ccndltiora. 

^retlcal oasis for reletihg 
ihvtir^i f0B ' ,tln '’ fRCtor to pertinent hydropeo- 
ita ',*f Miwters ln nomooeneous Isotropic 
•51a, . Parallel resistor model 

•Wsr ,nc l‘ J 0e» pareraetert of pore- 

DontiiJ ®y* llvIt Y' flraln size and Bhape, 

1100 Intergranular surrece 
»w u 1n * veracity of tne theoretical 
tilt* i ®* nn ed by data from 1 aba ratary 
lit ’leffltvwt rales that intergranu- 

V. U? '“"actsnee la en lmpottanl factor 

U, u.„, sizes and hlqn potewetet rasls- 

to lo ** r tf» apparent foraa- 
fiieri to? wwal further shows that 

tl,ii v reretjjnshlps between hydraulic conduc- 
^n~. riir ? llDn fwtur are weak In the 
Wrewiter resistivity, heing • 
Niy (Mwnaent m porosity. 

V'l ssiirai*? 1 ^ . v, rietlDft 0 r In-altu porosity 
'tatawi rulS” 1 "* are considered, 9 

»1«| f ’-in! 1 i utve relatirg eppaunt fon*o- 
"i imw r? hydraulic conductivity Is arovn 
’in N.V' ll f' ly * llt1 the coma ruble curve 
In 'wiimu r ° r tnirtcan pmplng test sites 
v blt|'‘ii' f* 1 *™*- BotTi theonticel snri 

' Vwwr5tr '»te e useful positive 
w .| HTiItar epperent formetlon 

^'■’rDraUM^, . le c Wuctlvlty. QuentlUtive 
'•"■•'l-fjener. 1 ' h’revefi is iirprecise because or 
■’tlvigi i, ‘i lnt erpretetLon and Irfwrant 
‘-•"-iili. „ renortant e’julfnr porametars, 

niKu«i>i , (•’Wlfer. electrical. 

tl.i(„ ^re^tlnn rsctnr, nvdrenllc comuc- 

' Papor WHOM 

i£,232*«er 

tektLrte 1 ^ t0 ^ p AC‘« e 0CMK 

AmiW Prabl “» Institute, 

^'WlJvauklL Sadovaya- . ; 

0. ■* ““S* Rooouw, USSR) 

Clidiii qj 3 w 

?^a **"*'»'•*• «*ch.ta# to oni and j 

''“"reptaa^dT^.f 0 *W~iP9V And geology, 

J* tho wbrld'. "ntlnn* of groundwater outflow 
•Vetoetlnn * r " P’oeonted. - A method •“ 

^lecvotoa J?' lna 9*°0"dwktex dlaehorqe » 

^‘*•9 0c i Toe 

•l*Ms at, „ f* 1 *t* ooest^ine and major ' 

Ii dla.hIC* oneraotmtteuoe . 

J «l* factor* govocn- - 

• C *">«• te me ground- . 

*«ttte* n .r~. ' a rt»ic ocean te shown to - 
f^^tashlc kanalllyT 1'. 1 

• ^N«ct 2 r^: * ol,| c octeii . . 

. «'*nco* Butt. 90,; 2C, r4 . 1, . 


3150 Proctpltacton 

THE MAOMITUBE 07 THE HYI»OU*JICAL 

raeguBicy r actor in hauhuh 

RAIN? ALL miKRTICM 

D. M. Harehflald (Hydrology Lobuatcry, 
U3DA-S8A-AR, Baltevlllo, Haryland 207051 
Chow's hydrological frequency factor. X, Is 
uaed to coo geuro end ralaM teiulta end attach 
^robobtutiee to aovarel eete of ma r lom 
rainfall data. K la primarily a function of 
tho rocurrsBce Interval for a particular 
probability distribution. K la displayed ea a 
function ot tho moon or th* annual maxlaa for 
both official and unofficial rainfall obaer- 
vaclona and tha p rob ante aulmum praclpltetlon 
(PKP) and PW/2 for tea 6 and 24 h duration*. 
The mognttudi of tho unofficial obiarvatlon* 
appear* to h*v* a strong Influsnoa on tha 
level Of PIS. Tho geographical dlstrltutlon 
of K for the leUor la dlaplayod on mips Tor 
tho eastern US and range* from about 20 In the 
south to mot* then K In the north for P» and 
from about 7.S to port then 17.5 for PMF/2. 
Probability wul to hava very little meaning 
for PUP or for tho largesl unofficial obser- 
vation* because these values are so rate that 
their rarurn periods ere several orders of 
magnltudo greater then th* length of record 
upon which they ere bated, (frequency (actor, 
UktO'ia rainfalls) 

Hydrological Science* Buli. vol. 26, no. 2. 


3160 Ruiurfl and atreanf lev 

CAM WE K0®L THE PAIMTAIL-PUNOTF »WII 

TODAY? 

F. Naef ) Laboratory of Hydraulic*. Hylrolc-T/ 
and Glaciology (VAW) . Sill tentrum, CH-0"I2 
Zurich. Bwltecrtandi 

Irt (no tut two •lacadoii wny rainfall I -nirof r 
HL-iola nave been do va loped, tnetort amJ tl» 
roaulte p«*llahed. Moil of then give, ai thoir 
author* claim, aatiifaciory result*, nut. given 
lh.it (he iceulta are gc->J. “by 'te no* “'te'* 
can' mue to ho r uhll.h,.|? And -hy II the unit 

|,yJr.j.)Mrh *11 ll too vte'V U * ,J •VP ,<f * el *' 
.,1rnov.|l' il l« nosimi i'» 5wtb jralgiMn’ 

In the study pi eOenlwJ bvi*. m-tete el diflvren- 
cai-loiity hove n-on calibrated to th,*.- an,l| 
Main* (1.7. 10.9, IJOhn'l with JMIc 
ot i .-cordial raln i.iuqce (•».'■, I -O. » Ln •jaw 1 
3 TV I reliable etroaoi gauiel. Tho leawll* ah'*' 

mat eiiq-ie ivJole can 9“* aailmfjeioiy 

roeuliei Mover neither the elmr-l* nor tlwi “cm 
complex models mated were fro# fr«*> failure in 
certain camew, bocauee none of them adequately 
1c Nit .nr r .infatl-riXT'ff proc-i*. I" 
Jj-lliloli. .1 c- uld Ml K proved O.Jl c cplv. 
m~.de l ■ qlue bat tor rvaut'v than llrylor cnee. 
iRjinfal l-rohoff ow'iel*' 

Hydrological Sciences Bull. vol. no. I. 


1160 Runoff and atraamflow 

the Erracrs or man on basin itumrr, 

AND ON THE MATER BALANCE AND 
MATCH STAGE 07 IHE CASPIAN SEA 
I. A. Shlklomanov lit*-* Hydrological 
institute, > Unlja 23. >»M51 lenlngred, 

USSR) . 

TTila paper considers “• efteots of men on Ui* 
runoff of elvers flawing Into the Caeplan >oa, 
based on long tana observational date from the 
Ry d > au MO ro logical natworfc and an tha anely*le 
of aaporlmantel wetar balancm data. Rseulta 
of In/setlgationa of actael and future nuioff 
variation! ln Individual rlvmra (Volga. Ural, 
Tireki Kuia Bte-1 ind of wul Inflow lout 
tho Caspian Be a dua te different types of 
ooooomlc activity ar* anelyaadi and tha rote 
of man's Influencm on annual stags! I* a*U- 
netad. IVater balance, Caspian See) 

Hydrological Eclsrces Roll- vol. 26, oo.J. 

3160 Runoff and etreemflov 
OVBRLAMO TURF ON A DIVTRfflSa 

». AgLcalloglu and IF. P- Singh IDepartmmt 

oi Civil XnglnMBlRfi ■‘■^ffJraSol Btete. 
University. PO Bo* Drever «, Hle#le*l»l 

^Many^boiln* in natur* diverge or m**“* 
diverging tluaanta . 

diverging flow c»>dil 

kin bes ti° oquatlona w eoivoo 

usings nnt order MpUclb f Lnlte *lf f«ewe 

“--jSSSSs 

rsr“*3s 

Hydro logical Soiences pull. vol. 26, to. 

3160 Runoff and 

glMPTlVI H— IWO O l CMi F08ECABTIIW 

;‘.!7SLu and R.T. 

of Sydroion. » 11 ^ JSSSTt ” 
Kith the iovTM.l^uev ^.^rUmeidar- 
ooatral dewtefl » »*■ 

abla amount of . ^.mr estlmatlca 

tovelogoant of h variety of modal* 

to^lque* for on-UW^* j ^ boon 
and pataaatar -tteetioo 
mon^teied, ronglofljre^^ accounll«9 WP*» 

°* ^iTtlLTliy odllWatod off-line, 
which are tra41tl«»l>T white, 

to ^ popuUrlty U th. 

perhaps, »wva •nl*£d ^^Muuai 
recant utsratu re under- . 

elegance. Tb. SSravio***.. b* 1 

lying th* wl ° U *.*y^.^T- iB n» In th* 
the validity of L’"'* m ai H essd. 

bydrologioai rtuuad . 

■iho paper draw* *>» institute or 

during a «o*at ol t te rtUUti 

■ »* flrolw p«a-rer v 

— si-..*— "*• 


3160 Runoff end ,tr *®"Ii5!I x ^ u jw '. 


shown that, fallowing foraet cutting, otroam- 
flow lnereaeas and then decline* vlih the 
logarllhn of tlmo as the foreat regions. 

Recant data tndlcata that tee atreimflow 
deollna following cutting la related to vege- 
tation ragrowth, but the relatlenantp lo not 
a consistent function of simple aland measure- 
ments. The nlied hardmod forest of or,n haetn 
ws* clear cut twice In the pane 40 years, 
fhirloq the eecutid regruwth parted ■uuufl'vi 
Inareaaoa after the flret year ware about or.v- 
Italf ihs Incraaesa at the same points In rime 
after Ihe flret treatment. Concurrent with tho 
second culling, two other bum* were cut whom 
mid- el bvs C lone era 400 m higher. Tim tncioonoa 
for the upper baelne ware elmllar. even tlnurih 
basal area was reduced by only lit on ono. 

Both Btraomflov increslsa waro lass than for 
either cutting on the lower basin. Variability 
of flow increase* far the thine cun current 
treatment! lo similar and appears portly related 
to precipitation. ICIvarcuttlni. ragrewth, 
atrsaaflau raeponae) 

Hydrological Sciuncaa Bull. vol. 26, ro.l. 


3180 Buioff and alreaaflos 
A DISTRIBUTION FlIRCTin APPROACH TO RAIRFAIX- 
RUNOFF H0DXLL1M 

B. J. liaara (laetltvt* ot Hydrology, Vslllngford. 
Oao* Olio 8BB, England) and R. T Clark* 

This piper bagli* with a erltlqua of oalstlag 
ralnfall-ninoff eotfal* and proaaeda to a largely 
ne* foroulatloa in vklck lha ■ legit elora 
(rapreeeallng, for traeplo, latorceplloa of 
rainfall hr vagatetloa. or, rotsmloa ol eater 
la ayper anil layer*; or poaalbly bath) la 
rs placid by ■ atatlellul populatlca of alotea. 

Tha ceaiaquaacei of such oa osiuepiion era 
Illustrated for the elapleet, ona-ptrasaier aaae 
Id which tha distribution of store deplhe le 
aapoosatUl. II le dearaelrated that Ihs use mf 
* population of slora*. avaa el III bvl one 
paraaslir, can (a) afford a plausible description 
ot lha lelaiioe balnea actual aviperallon sad 
■oil aoletiire deftoll; (b) rsmota die coat I nul ties 
of gradient la the chjeeilve fund toe, 
optlalaalloa of abieh glvei ■■llaate* of nodal 
pa rasa tare The on formulation also parmlla 
abeam* runoff lo be vrlltem dova aa a 
relatively eleple Inaction of poet rainfall, 
polaollal avaparatlsa, tad lbs pirasslara In tha 
■lallallail distribution of along**, sllb llts 
coaisqueac* that gradient meihode esn be used to 
opllalk* lbs objseltvs fueclloa lo plsc* of nor* 
llM-coneualeg direst eeercb mslhode. 

Aa tAtebikon ot \h* modal to octoint for lha 
Iraoelatlan of runoff lo the beale out fell I* 
■ccospllehed by using ■ b twirl alt distribution of 
trinilatlco lias* and eior* dsptbe. A ■ lapis 
rseurilvs squat ten raining aurrsel flow lo a 
proportion of tb* previous Flow and an additive 
function of rainfall Is obtained under tb* 
eaeueptlon that trueletlon l lose end itc-rs 
dsptbe an Independent and saponaal tally 
dial riband. Kora coaplea mod* Is sis derived by 
ra lazing tbs asauaplloa of Indopeadenc* and by 
coeeldsrlog distribution othsr than saponantlil 
osprsitMti for tea patlUvaly sktatd danallg 
funetlooa, tbs kalbull sod gaasi. era .jbtalnad. 
Bsrlia and pirellil conflguralloai ol 
dletilbutlOB function oodtli are cooaldarad. and 
lha relallon of Ihe aadela' alsavmtl etruclur* 
lo different typse of it or* cosaonly ssplnyed In 
coacaptual *ed*llln* Ii dlacuiisd Tba ns* 
forwulalloo lacladva. as particular caase. all 
aodvle band on llevtr ereieai thaory 

Application of the aodslllng ipproacn to 
boot ly vliuss Of «»■"• ralafal I and svapotr*"*- 
pint laa Iroa a nuaber al tna Iniilluta ol 
Hydrology' ■ **p*»ke**lo5 basin* tatulla '« very 
goad *o dal predict loot of Have over th* 
calibration ported, vlth R* valu.s abots 0.0 
Kovsrar. thla te»»l o’ parforsencs •• asaiuraa 
by Ihl B : 11*1 latte Is oat aslolalaad over the 
teal period, alihouik q«l»o rvasonabl. 
predict IDO* ol tie Hood pass* at* lull 
obtained. Tb. *r«P l« psrternaoc. I* partly 
aserlns* to tb* aaturs al th* callbralteo ported 
durisg vhlcb tb. baams v.rs ' «F 
two ysara af rslailisly seirasa drougbl. 

per for. sac '«* »-«*• “ 

ualm » »ot* loallettc talttai cwodnicn lor ta* 
atari caatanta. hut only at te- v.pssa* o’ 
reduced r' valuaa in to* c. Iteration parted. 

Tbs raid te *>■•■■ ins asv sodal typroach In a 
r ,ng» af hydrological sovlransvata la MCOgnUsd. 
si pact ally .bars svapolrsnaplrsllos forte am 
l sport out conpopsst *» ‘bs b««lo estor 
ud vnsr* tbs tffecl. of loll molilvrd AaflcUe 
os tha gaaaratlaa of flood runoff can ba *ip*«»»A 
to ha graatsat. 

Hater Rssaur . Pee.. Taper UI1019 
3170 liwv and U* 

AREAL DIStllBUTICH OF S<0U HAIFA CQUIVALE1T 6V 
BKW COVES IMMTMIM _ 

J. Htrclntc and A. Rtogo (Cod* 924. ,,, 

Space Flight tanlsr. Crsanbali. Tjfylsnl dull I, 

A ached la propmed lo determine lhe areal 
distribution Oi the caklate seaunal tutor 
•qulvelunt of enuu in oounlain beelni. oscaut* 
s sufficient dsneity oi direct seeiutanent* l* 
ant aval labia in reatts. insccseelbls *f**6. 
tha sccutwlatlon of snow *L ch* atsrt ol «h* 
telling aaaaoa te recaoetHutsd. IT’S dlsappaar- 
snes of snow In gild unit* In m.olurad u»Lng 
Lapdoat data, tha Busbar of dsgrsr dayn 
nacseetry to malt the wdv 1b total LuJ. aT* 
tha water equivalent of th* soov seLted 1* 
celcoltted. The raton*Htul*d vstar aquivnlant 
velova ran b. u«4 «* ««Feo* 

■ueuranent* In winter. Tog*th*r with Iiaitod 
point teaaureosnte, tb*M n*u areal d*t* can 
tsprovs th* *v*lu*rleo of ™om f****v** foe 
asesotel dlacharg* foracaat*. 1 »ujs “ l,r 
squivmlant . remote I toeing, degree day*, 
diecharge foractet *). 

Hitai Batour. R*«.. Taper 1U1075 


3175 Soil mol slur* 

im mTO BAhAia ar tbs bhima 

BASIN, 1WFA 

j. V. Sulci Iff* IlMtUBt# of Hfiralogy. 
Halltnglord, 0*» Bbb. DEI. I. P. Agrawal 
and J. K. Tucker 

A study ol the wale* balancm of « basin an 
India, whirs the annual monsoon season of w*T*r 
lorplus contrast* with a longer pavtod ot 
. deficit i aimn met eetlmits* of soil molekuta 
rediarge and qnxxvdvtler racharge may he 
its tuned in thoir clroautancai hy rompMlng 
asaeonal not raifilell flUi runoff on *wo 
4it want ion * i soli soletuf* recherg* »* con*T*nt 
frte veer to yoar, end groiuvivatcr rsehtra* ll 
Mdportiorwl W Fueoff . Ware* 

Bydraloglcai Science* Ml. vol. 28. no. 1. 

1|7I Salk motets** 

B«L KOI STUPE UPDATING AMO KICJBMAW 
DBK7TE SEMSIW IDE HTSBHM1CM. 

■IWIATIOK •• ^ 

T. 4. Jackson IUHA-SEA-AII, Eydralaft , 
labor story, Flml Phyilology Institute. ' 

Marth Its tern Roglos, BoltSvlU*. IterylanE 
30705, CBAI 

T. J, Echmoggoi »■ 0. "ieh*. 0. 6. c*l*w 

“jtoisrti*Mrel»»m that. Ik U pM*lbl* 10 
teiauro Ihm Nil tele tor* ml th. vpptf tell 
leper using mlnrowsvs rsmota senstmt. IM* 
mi of srael meeawamsot. If AUlMd * * 

rev tin* boats fnm ■ sptem platform, osti ia a« v« 
vslus ln IwdralagteBi ilarisUW hr *tem*m- 
f low (otocmsUmg, IrrlqiUoM adwAtllng. Bud 
drought rndnlteiteg. Pooelhl* igpUcmUoma ol . 
tbra* date in model ling taolnd* p«*K*wr 0*11- 
hretlon «d t*d*Uog. 

' point maseuEsments nl m«U gnp«Uee *« . 

nfsciplthtxoo do not alMoyi r^rsgant th. *w*l 
dlitributlom. Rsrtodlo otswnsmi* *** ** 

• tell maiausm could b* ussd to QUfmW •mtt 

• in v-*- 1 simoie U«ru of *ute vsrlAhls* oteaa* 
by psrsmstsr a* U sites *nd j«f»t i * u - ™" • 

, po nihility of aeing rstetsly eeM*d wtbuu* 

of tell mpIMMM' Us* tasted te sA 

Eoatented on ravktel •*•!» Ueln* located 
: teSsteliem* using tha u*OA Mydngxppb tehormtaiy 
tedel; of w.tershad hydrology. ImWM hLJ 
molBUt* Bwvtei obuteod using conventional 
■ method* worm Used to rapra**nl Ot* tyjie of 


•1st a remote sensing could pFOvlds. Thill date 
were used to mvsluet* the utility of period to 
■ ill evloturo mssiurrmente for syntsa uydstlng. 
Anslysss irllcstsJ Ihs potoqclel value of Lha 
•fils and auppurted Its eveluAtlon on a larger 
scale. (Fcaots scjislr.il, mlcrovsvs, soil meleturs) 
Hydrologies 1 Sclcnrea Bull. v-j| . 26, no. 3. 


1100 Vstar quality 
719 THE OT SPECIFIC CCmuCTANUE 
IR EWDFE3 OT HATURAL. HATERS 
and soil soumau 

I. d. L. roatac (OapartmanE of Gsogrsphy> 
Coventry fUnchssterl Polyiochnlc, Priory 
Stmt, Coventry CVI 5PB. UKt. I.C. Grlava 
and A. D. Chriatmna 

Bps* If le conloctasca I ec) I* wldaly used an 
• meat Lira of minors' malt concontrst Ion And * 
variety of modal* have baan asplopmd wTtlcb 
rslstm BC to total dlamalval solid* ITDS) and 
Individual Ionic nncmtiUmBlon* . This papar 
attempts to a v* lust* aavarsl modal* and high- 
lights two major problaa* sssoclstsd with thorn 
from sue ly *U of wetar aampiai collect sd froa 
two eas IF nUhmnU In East Rovon and ftorth 
Warvlrksblr*. firstly, ths praeencu of 
dissolved organic mstarlal, at the Imval* 
aroaintacad In soil solutions, may sartoosly 
al face tha 6C/T0S ralatlonihtp aivS will often bo 
SB undo t acted co^onenh of dissolved load. 
Bscoodly. the low pa of memm warar sup las la 
shown to af fact those modal* which calculate CC 
on ths bail* at lixllvtihsal Ionic concentration* . 
Ihl* rmsulU from high a + ton l*vala and 
aiteclatad Lncraraad aolubillty of othsr ions, 
such aa rrn 3 *, A3 J* std ha 3 * which arm not 
normally datmnUnmd In watsr quality atudice. 
(Specific conductancm, soil water) 

Hydrological Sciences Bull, vol. 26, no. 1. 
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1729 Conviction 
COVYLCFIOH IN CAIR 

I. A. Iluu jo, Jr. (Depsitmetil ol Almasphailc Scl- 
enris, Uulvs rally of Viahlotlon, laettla) A. I. 

Sana 

Ihs difficult problrv af psrsaatir I ■ Lng tiopl- 
<al convection In lirgr-uili udili of lha et- 
misf'haii lad to lha I ubel Aina spheric Paeserch 
Pri'AieVa Atlantic Tropical Asps r I lent (OATXI , 
wtxne Ri.sk was to lmpruva bade unJsrstanJing o| 

Iroy leal conviction and It* rolrn In th* global 
■trt.spharlc circulation. A dans* nalw-irk of In- 
■trirwntcd *litp* aiulppod with uppsr-alr sounding 
tqulpaont en.j quaniltatlv* waachar r*J*(* wsr* 
Iccstvu over ths Atlantic Ocsan. Ln th* Inter- 
iroptcsl convergence s>xi* (ITCfl, Just wait of 
equator I a] Africa. Ths ship nstwork was auppls- 
oentrd by a Mast of teassich aircraft and a gso- 
■vnc'iruiiuU* msitoiologlral ealalllca. Th* data 
ohljlned shun Thst th* d*«p convoctloo In III 
1114 ws* cr.ncsnlrsis.1 In two Typos Of “cloud 
tluMoi*", rapidly moving squall duitsis and 

• It-wly moving n<n-iqudll elusion. Ttvr cluslara 
vms character I ted by large mlil-lo-uppo t lavsl 
cl.'inl shtel.lv. -j r “anvil clouda" (hat oosnsTsJ 

I rvs pens list lv* susm ten lebus convacl Ion . iun- 
rsaylng t lie deep cunu 1 v nimbus In ss-h c l.iiisr vs* 
a UgnvrvTjl apactrun of saslUt c •*<«•. 1 1 v* les- 
l»Kl rinsing lira mo-laralo (•» I on Imhjt d.nni (u 
lint tivn-pracIpllsT In* cusulus. Ihm large <ua.,- 
Knlnbun vara tvpl'sllv Hraupe-I within v clue tar 
Into unw Vt rat* teec-acale prve Ip 1 1st kun f*a- 
Ivrav (or HF7'a> which wsr* api-sirntly triggered 
in revcacsla taglaan of intvnsldvJ law-Veval 
ccnvcrgonce. s« in K7l r matured U davolnped * 
res lor. of stratiform praelp Italian adjaesnt la 
U' active doep convs.'tlv* colls. Ihe atratl- 
fura prwclpltstlon roll |icm ths anvil cloud. 

Assnc laCu.| will, rha atrstlFc.ni perclpltsilon wst* 

* navoer.ilc J -.ndraft below the anvil cloud and 
an aj-psrent rasotcsle updraft within lhe anvil 
clnul Itaall . above tho wasascals downdraft. 

Ttivve ecsoscals drafts w«i# distinct from ih* 
crow cc lv* -seals updrafts and downdrafts ot the 
;%1'.1'IS snl C.|— ,t in Irbus cells .'f thu cl-.ster 
Kj.ii.liif is, belli cnvuctivs- scale or.d cxscicite, 
filled the pUnslsrv buuodsty lajor In ths vi- 
rtu In of cumulonimbus with stabl* sir «l leu 
colsl static sosigy. Th*»* waksq of dawndraft 
air exerted a sticng control cm whars futura 
convection trots cut. 

Tbe rasults el GATE show that to ■ leu lit* Ihs 
affsets of (topical convert ten In largi-ecels 
outer leal mailala at lha AUeepharm a variety of 
phono china bust 6b accounted fat, inc lading, not 
cnly convict lva- seals updrafts and downdlifls, 
but anvil clouds with masoicals updrafts end down- 
draft*. downdraft- lad uc*4 boundaiy-laysr Iram- 
lotuileiu and masoscal* ceowrgsnc* patliror. 
tap* r Urania t Ion with way* df including son* of 
ihcso Isatursa of tropical tomvactlon lo ]*rg*- 
■rals dlagnosilc and prognostic acudlaa Is 
uoJstvay , but much work remstea la It dona. 

«n. Csopbya. Spat* Fhy*., Fspar I HI 003 


3725 Convict Ion, curhuleacm, and d if rue Ion 
t)JU« RADAR TO ESIDUTE DISS1FATIOW RATES IN 
Ell LAYERS OF TURILTLOTCE 

J. Urine toe F (VaiUmI Oceanic and Aisuipbsrlc 
Administration, Asronomy laboidlcry. loulder, 
Colorado 80103) 

A method Ii described far *stlmf ting ths 
■nsigy dUalpalloo rata, t, from radar maosur*- 
Msie of (ha etructura parsmster, ^ , Ln 
subly strailFlsd Inara of imbuleaea. Thla 
mat test m applies lo horltooisl Uyara or ur- 
lulsuco whoa* chlckaa**, F., 1* laaa thaa th* 

vertical resolution. U, ml tha radar (Lg c 2A). 

Urt t wlLhla th* turbwlamea layaf and c " th* 
svsraga ot * o**r tha *«d*r soluam, era deter- 
mined. Tbe dsrlvcd upiMiln for c la based 
on * thaaratleal ralatloo of tarbalaruc layer 
th I c Fusses* to Iho. bxsOvaOCy l*u|tb. 

Red. Scl.a Papar 1B1066 

1735 Else tv leal pfc amo— n* 

rosnm cuHo-to-aooKO Liamnn plashes ii 
fmzi stums 

W. Rose ( Hal lam* 1 Bmvora Storms La bar alary, HOAA, 
1313 Hal lay Cliela, Horrnaa, Oklahoma 730613 
D. KecOormaa sad I. Arnold 

Tb* occurrence of cloud- To- groomd 1 1 as has that 
effectively Imi positive charge u ssrth (KS 

flaahl mi rise CsrralB ha* boss documnlsd Im 
gh* ms tut a nags of oobsT* thmmdaratoima. Of lha 
H documented tCO flash**, most had moly ooa 
tour* strok*. larfr-is-yeak (las glm*a for tho 
ruoFo* eve is ltd f m. Tha tea flslbss svevagsd 
1» aa l* duistlM, with 25 mciii Isa it at ■*» 
this 600 ms. Ka*y of lk*M had field chaogae 
puggaatfv* «f coatlnulnf cucieaf. Vtellln 
f I salts a ksn bs** ebeursf U l*mi* froa irr- 
*r*l esgloma of lovoio *t«**i high « ti* hack 
of tho mala iters tneor, Unutfi tho wall cloud, 
and from th* dowtfhodr snU. YirsalVy ml ot 
those pee It 1*4 flsskws fend *o*tMlsd frte high . 
In th* aton, **4 acoustic mapping of too ikon 
thunder score** to a heilfhi *f about IS km. 

Deo pity*. H*|., Ult.,.PBp*r UM3I 


17*5 Cravliv vine, (MM. ted tnpresiltul 

waves 

KOHCITIM TRAJU7IR TO (HE THUM7SMERE IT ATHO- 
»mi)C TIBET 

K. Te i tslbcum (SttvlM CMiemsir du CMS. 19 3, 
11320 Yuri tree-) i -tuition. Prates) T. Till 
>(epi|illta »f Ih* ueeiphitlt R4da* main lb 
a vurfical (lariat carnal woman turn. TTile l]yy 
(MWr|rt at alittwdm ls«*li whaya diaifpativ* ■ 
greet l tea t*L* pile*. Tb* depaafllcn oF tbs mc- 
meoimm cpmtrlbatti to (tie sceetersti on «f tbs 
elmeephsre rtNllibg In I wan tonal ylod. Tbs 
latitude dlilFihuriaa of this occ*l«(4llo* '• ■ 

flpeldl aa ths rot at lv* ■ lopor lanes Of lhe aschi- ■’ 

. niial and the nul dissipation | for imUara, tho 
ft ret propagating mods, th* mechanical itself** 1 
no* q( which util puts st TOO Im *Utt«4«, 
Indoe** an errsleration diraclad oaituard aboy* 

*D* laritud* and vertvard bentea iki tpuier and 
20* latitude, ini* iervsrrltm li ehm to b* in . . 
igTeamant. with ihe avliliMe ,*igiriaittil data. . 
(Hnoancimi Brand for, tidal). ' ! • 

J, Ceophys. Hu„ Oyoos, Taper 1M97J 
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I' fo rsirl. Ic jn-i aer.ii.,|i 

I IliJt PBSkSVXTMi.S uP VuLCAHIT LlUI/DS 1M THE 

mvatk'-iiienf. uwf.p rud'iipA. misro ay iavpiinhs 
I'F HT.V1. HUT NS |H HAY I9BU 

H. Hit. in.' (Pipitliiunt il fhy» ir 1 ,1 <n.iAu VniviTaily 
Nit.i'l . BU Japan! H. Fu/iv.ri, T. SMbala and 

N. p.ifuniya 

WlJ-ti Luittna iliUiiipbitU iTiinll wit 
chiiiy.il by a HJ~YAT. Ildar a I I ha vavalcittui 
I .<**4 iid IF! arvJ 11.512 n IS) linrr June 4,1'H'J 
(all tin. a |‘.Y • uHT * *i. Tb* inrrriir la thuugbt 
l>. (■ uuatd by Ih* uploilvr erupt l.iii ■■ f HI. SI, 
lie I an I In Kay |4NH. Hit Initial Incrmir began 
at ati-ii 16 kn altitude and the iraltaring ratio 
it th* aavalrrijglt. f reach <4 (hr nailoun value on 
Juna 6. This indlcataa that th* aireial nixing 
rat In !■ about 111 tinea non-v^lcanlc value ai the 
am altlluda. The satinet Un of lha virtually 
Incident direct anlar radiation haa bam calcula- 
ted tu li 2slO _J and orv lha average (or 

Juna and July, which are 4.6 and J tinaa non- 
volcanic valuaa In fall 'It, raipcrl Ivrly. After 
exaalnitlon of tha aits dial rlbut l.uy of aaroicla 
lalirrrl (ton capacitor, or profile! at lha f and 
5 wavelrngtha and with data by other aaaiutrarnli, 
it nay be toncludad that ear Ildar bar ntn rela- 
tive r lea and apaca vartaiLoni of aaroiola fairly 
wall, but a little undereat iaattd lhair abundance 
due to tha aMusptisn of clear air at tha altlluda 
near ID kn. A plaualbte aethad nr cornet Ion for 
the unlartil iaat Ion la deaertbad and tha above ox- 
t inet inn would fca increased to l.WJ tiroes. 

Global dlitrlbullDP of aaroiol Inventory la baldly 
eatlnataJ an tha baili of the two diaanilonil 
analpiii. (Volcanic *}aeia, global dliparaioo, 
aeroaol lira, cllaatal. 

Gaaphya. Jea. Lett,, Paper 1 LOS t f 


! T70 Particles n"J uvr-iil, 

SOUIUEO HiHISRIlHF sriUTibliURIC AE UCi'.UL 
Hu'ii:iinesTs - 3 size DKipnifrios ijjj w>j 

J.l. brat IL'I vision of CicuJ f hy sics. (61*0, 
kidna/, .lyiliillil Jean E Laby 

Tha itraloirherU aerviul particle sire 
Jlttrltuti.m hn l.ean anxiured at 11*5. (or ih,- 
par rod 1974-1879- Result i free tao oea wring 
lacbnlquai - Ln->Llu iingla- part tela rolling 
and t a t inaction - agraa veil. The lire 
distribution !■ shown to be described r-|U*Jlk 
will by aiihar a IO|-naia*l or rero-orJcr 
li'firlthuc function ObiarvaJ dlilrltulluiis 
ijrta tubslinl tally alrh uiil predict Iruis fur 
r ■ i> I lb but indicate fever partuic H 
laallar riJii. i sirat.it ph at a, urotol, ii.mru-ru 
hrit iphiii . I 

l. Graphya. Mi., Grim, Paper ICQ7J5 

Mineralogy, Petrology, 
and Crystal Chemistry 

>■'" i’rrrf.nctlv. !-et rutraphy and prlr •ai'nesi ■ 
*l» T.i.iutH HM>'« 1 1 1 VLSI VJVIMVS l*. Pks\|| 
<.itv,i-. H U mi 'iin-xii.iMK min jfn, 
MS. 

II -•la»r<l*»'1 I'.raJ'ilf. vh-.-l .1 ...nugi b. , 
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'V fir ,.i ... I. * .r . ill. I • i , r. ,|i 1 
• .r i ,r , f . .ni||., m .. ,r.‘ : .. r •' ». 
IjhUlUi. In t l.'t'ir it l..\t , Klll.11111 <rffl-.t5 
of -elt v t; v’lt icn rn •trmK.r.. ,.f th... Il.^ilf. 
''rcvf b gla'-c, J-tir. ir. rid.* "cg-mt it..r»h 
uf IS s ..... ih- turn rial t-.ro .i-ij . if. i,,. 

'•if-* F -I • -1 IHt; jrv ah. i-tc-vri' n 

II ? »L Hdg« i iir‘, ,jf tr-. i , r •t,.« n I .; . 

« is *U ar lent IS far r-,Th i. ■ i". 

•:«:v B gi at tv j .«•• v* art •irlurj V... hlghyr 
alkalli. i*e iron j'J li.i cf al-.sim Jvrlvil-.v 
arj Iran rtnC'-.ni Treijt. IP.-:,, cmialn 1 1|. I . 

. In. reran tr.y, if. rtfu »k. .t lit nrr tcLUnul 

tl'i*. sle < J'.rlui I'Ultr It j'tfrt, 

l>t r,t r r alr-.rl • .art at nt .irhlr »,.h jro ir 
■ •* f rcJ-lri d'janlitail.vl. I v fn tf-.ul 

. r , tt ikl ■ : i> f- ir., | . ir, thr /..rr. ). r, t| | hitv' 
In arcu,- 1. t»t r'lvl ln.vl.es cnl. oJtvIrt lOli 
as! Flagi..' I tic |FH etria.iicn in thn varli 
*'»!«'- ’rt a l ial .of ti.tial Itiuiicn oT 
the r.it print i.u ni x i t ,, iduiTcd .JtIJir,; u 
(•’il tMij eiirjcr of .11-11 in tU pri" ir- 
•i '1 l.l.' 1.5. 1.10.? E f r iM Ir.-iit ten rclfl> 

rc.jire clt-:f,iu*ik» eiira.tu.n ihrtu. fioul 
thr :iir>MtUr ai rarge. »-* ii\ t. r. ilj|||:al l.-n 
of the rrisitivc cogn t« K-v.lrcJ tv accranl 
frr ire nm cul-ej (latte* (I-. Inj a total 
lolie fitrart of Ol-ri-rps in prap.riioni 
1:5. 5. J. Ire rii.,r .'i glj. . iv Il lens In 
t-e Ivi gr I .< n r.c JlM.ru • .t i.itjIU- 1 
trail v it hi”, tit.. i-it»ii i,trv>tJ- 
r.n. itliS ate trill. fj to Jtftrr fri 
tr u'.n art Ml line ol-ri-tji, . i , 

Slcry .hir* t-o taji, i e.ol.rl during fra.- 

cacnjtiLi it i,;. tj mierreilistr prutuw. 

Il as priFOicJ »► al ll.v shift in ; \ lte 
Jariei a-J kill. artist linos ref Uct V niier- 
rr.et in urn t'J tcul.r udap istl |. r,t of tie 
!•“ iw,'i. I 1 :! Jttlrlf.jtic- of tr^ i,, sag. 

*a (i v;t it th it tins >•) mli rue j..- 7.1- 

j.r raii-.gra.-si. piv.irtci or ih .■ w.j. titan- 

(11. RlJpr 

I. (ejfhas *et. , « l, Ia;«r kPUSl] 


UbO Paiagireile, (iteography, eaJ pairogiMela 
h im PAiriY|.‘«llUv IHII rCVlIKLCUf COOLIK 

k. nomipi jj a (*>'• Lists mu irorrAirt 
R.l.l. rnurata K.TI Iubiiat=rlaa, Wall haa, HA 
CJl'.sp f.w lliffer lUvianci Llatm.t laban- 
torlei, ll.iivut, Cal. UilSi H. rins.-i end 
T R. isiaa..! iKiiti.t.utia (eltUute if 
Ivik'.lng,, ijibyiet*. HA OilWr an t L.A Tarlna, 
*. y. 'atrii ii ani I. kuntie |i.iikeriiir al 
R*r..‘--»-e» i lr..< s , 1 ] |i , fa.^eaeee IftLbr 

s '•■l.caict il r. la I la Ji.elivil i» (tarrlbl 
rk» . .. .sun. 1 I 1 rclliee it 1 fuanivct el tlaa 
* " l ' , » Jl«i-I»el In two ct'eillllRg linlta 
t ' 1 *' .■ r it* ■ m rn-lbnc -.ajitieac. A 
It-ejur itur, da r .r.J,..t p art II trnLng ,.| IKi „.| ut , 
rrl.v.ii flu is, ;!ai€» ii |o. |,.i|r J. Jha hJal 

■ ri.i.-s tv f La urv .1 r ■rerliwar si It daiaiat aad 
■■•*••1" fr-t'ilea 1 »• Inin Me nits at vMch 

• arl i* r . k. .. -lei. fr.v »..;el ripl-.m fmlca 
t'lTliarv.i.i i-|.ii|..ni i^j ehe IS.ti, niAlagunal 
Hoi*-j| f, ne Iipi prlite dlderrmial 

tv. HM"« «»# v-'lulf part It (ding. 

1 Hi nt. Min l!« a;pita'ltl-« •*! the INI, 

'•» raiftl li.il . .a o» lllusli fa twain ,l«i 111 inj 

lira "tie a .J <.|v.'sp|ni| Is < nteiiirel. |l la 

ml. Ilti crvllvp ram tan b# 'li-ulalad lt.»1 

■ ••1 . Im 1. !-,»» tor- ae|ie(|> n pi..ri(ce VltMh 

t’« iral.iv. 1 ,» al*-. <( s (he ratio of ths 
■'l-lf r .'t'-i.iti*f !• *t it a iliin dlvlastf ro 
n I'l niaee „r try InToeli.a. vr Fcun the 111 In 
vl t-ti it -s« lav l.L'il* • -.1.111*11 it ton* In Ibl Iwa 
I'H f, I In 1 ntea of a a v |n err applU- 
k» LI* .-a iritar ad'r.'i are nlLwialrd frea 
rwaiuiej raltvs ..I e-tv antritl-rni ar grp t a fioa 
rha l-.tirlina (rtsni |hn pMin, 

* . .-;aiu -I Ii tab cl fitfulaiH CBi-an- 
n Ilf s tali' a 10 .W lr.a He ImarJaci aid 

• fling HUS f nr f Sulilbf kun *1. aitlfeia 

■ - 1 1 1 a I i.-n etiiratl’he. It II ahnwn ihsl iba 
».l*.w Crater (iLbtsi i,.lf vl have bal • 

..n Haifa 1 VAMiatl-.D piufllea at the pmloel- 
ir laiMSied iftlgial (iwperaiiara t.f I JIB I. 

Als: ".tllliw-J ate tha i(l|:ti ei the Iftlllsl 
|e*o-rfaluti. tl* gagln aleel and tba dllfanlaa 
ci oliturnia of (■ In th* phlM* (• lha rll- 
ivJiiri tHli*| rain, rinl Ir,- auggtiilMn . 
ary tu.'r for ether iyitraa vftar* tb* ptetmt 
nulal tal be applied te nlllala 'the lkaiaa\ 1 

Mal'tJeaor ts.H. 

J. reephys. Kts. , bl. Fipdr !•»» ' 


Alfa PenaencsH. pelrogrrphy, and reiragmisH 
CONTAAtTIMG tmuriHi Of (ALC-ALMLIC VOLCANIC 
AND PLUTONIC ROCKS Or WI STERN CHIH'JAHUA. Hi J ICO 
V.C. bijbp, h. L. Camron (Boird ol larth 
Science 1 , Univeriiti of Callfornle. Sanll CrtU, 

CA 9S0B5) and HarriHin Cameron 

Two sequences of cone Inenta 1-art Ignooul rat'l 
occur i« tht Bale®' las ami of the Sierra Hidri 

Oecldntlil of norlhvCklirrl Horleo. The older 
Includes late Cntacesus to (I) early Cenoigle 
granitoids, and the ( at«iger l» * nid-leri lary 
andvslte to rhyollta series that Is roprosentad 
largely by vol inlnuvs Ignlrti rl las. The litter 
sequence contains rocks sitylng Iren 5b to Jt ul. 
5 SID, *4.1 rros the granitoids have a tori to- 
st rlcted range In SIOj, 57 to *8 at. A. The 
rojor element chemistry of the two sequences Is 
gtraral I* «lnil*r; h».ever. the older granitoids 
have Its .er faJHb, and higher Hbff and *JH> ton- 
pared to volcanic rocks »llh similar 51 Oj. In 
addition, the granitoids hava gsnerally tmaller 
Eu tn.jTj I iqs , Iptier concent rollons of RLE, and 
higher (Co/ib) H lb. 6-/.P vs 3.0-b.Ol than the 
volcanic rocks. lha intarnadlata tacks of lha 
1*0 sequences, qua rll diorltos and anifatltas, hid 
sin) lar petrogenailc histories and bath mey hive 
orlglnalid by Tiad lonet Ian of runlle- derived 

basaltic nagmus. In contrasc, thi mrr* silicic 
xncks, grinodlorl les on one hind 1*1 da cl tot and 
thyoliici on the other, evolved wry differently. 
The qranodlor I les ray hive originated fro" a 
er vital source leaving a ns I due of arg.hlbollie 
or gatnii gronullto* dirriii the rhiollns were 
ih« produce of protractod fractional crystal II- 
jallon of runtla-derlved nolti. iNanlco, 
granitoids. rhyoHlrt, t-a I rogeneslsl. 

J. Ccaphya. Ron., FrJ, Paper IB073J 


Ut'j Fir age naiia, pal rography , and prtroganaala 
VANASLU LfUl-tSMHTf ! A COILMIOB SICNATHAE OP 
1HL HIMALAYA. A KUDU IOP ITS GtNfSIS AND 
IMFLAtfllLNT 

I'. Il Fort II «nt ro dr (ithatchia PlttOBYiphlgun 
01 i.P.’rh Ini guvs, SP.IO. 5U0I Vandoauvri-lRi- 
tian-cr, France 1 

Iki Hanes lu plulcn ia on* of tho tan lauesgra- 
■<lt«a that rtfur In the ovarchruited Higher Hlaa- 
lava Jllar the InJe-furiiljo colliaien. Field and 
anil rll. a I data IrilHta that tho unite lying nig- 
natitri ol the Tibet in Slab «» ba tbe plica vhi- 
re the Iriircgriniltc aalti have gtniiacod. The 
HlralayiB cme ill throating of a hoi Slab over a 
rjlh.it (uld v.ik-ann-iadlocntary plla (I o Fort, 
ll’lil pr.ivldoa lha nacoaaary nleail of (lulda. 
They cr fa a tho Al, iBdoco the parllil lAMials 
nt thr uviih. it vl Tibetan Slot, and produce a lau- 
.-■.Anniliv oigoj. 

Thr fvpIiMBviil vl tho oagan il located al 
flrai along the mio dlahaidonic plan* abova tha 
Hi T. taivoan thr Infiaat ruc'ure and tha aupar- 
■1 rat lire. Thor* it genentea a convict iva hydro- 
■ hi.rr-il aval, is otlarJIng vory far laterally «e- 
rvrJinx I* lha at mil Icltion of pareeiblllt lea. 
The ptegreieive teplacaoinc of the |iealti pro- 
r.-rJ* at tha tunvicciJ f lulda. Including the 
fluids Tilii'ud by the aiLurated nagni, dlaaolea 
ll>» vainly call are oum hoM recks of Tlbatin i«dl- 
rt It I ants. A Ivnian Inige ol thla "caving out” 
pi.-Ktaiflrn 11 glvan by tho rxtcmlvr nitvork cl 
Aianllir dykoa nutaida the pi >1 ton. 

I hr Is j q.iitr Indi^endlnt fluid cy<ln of lha 
yrhrrat Ion uni u( ih* cop I a* r rent have bean irig- 
g,i,1 *-r guided hy 11, » toitanlco duo to col 11— 
-l-a. II, ts ivr-fold nolol . d-olnalrd by fluid 
.a.- 1 1 v it t ui« L-h ..f irp.-rlinta (or olhrr laucogra- 
miIi* ini a van I lav, 

1 t.r ,ph. * Ft?, , PrJ, Paper I BOSS’. 


4*tU FvtrugtTicili of grjnllc |*-1TJ1 
lHEHIC*! EVOLUT](.*l Of \1tiW, IN THE PkCTlRRJOK 
riBPA.SC or r«f il. fPViroii WlNIAIHi, SDUIKASI - 
r*RN ir.i.A., PARI II TRACI ElEKEHt 

DAM 

R.l CuMfr-, {rtppjrl- out oT Oeolvgy. rant« State 
I'nlkfr', it/, Kinhallan, lan-.i 1 . 68606, U S. A.) 

P.J. »o:h. m.c. 6>ci lord 
Tfe r .t. f r jr,-: r, 1 1 itnuntAlr,* Igr,* ,u'. complc* of 
FrolooMU ago conilitior h/fdhys-.al, ijrjnitff 
pbuVOM IntrodM Into Ih* ovarTyhng rhyoTllis 
of »ln11ar age. Hailing and c mull nation 
models or thus* rocks suggested by Me field, 
petrographic, and major element contents are 
further refined using R6. Bs, Sr, Ml (r*re-earth 
element), Th, Sc, an-J Co contents. lh»r* are 
two groups of retail tely undifferentiated plutons 
associated with the Butler Hill caldera and Tain 
Sauk arra that could hare formed by partial nett- 
ing of Ic.er crustal rocks. The plutons associ- 
ated with tho Butler Hill Caldera (Knobltck and 
St l» 1 mint granites) could hava formed by about 
SOT iggregite welting of a RuarU dlorUe, gray- 
wicke. or suhqraywacki. The pfutons associated 
with thi Tain Sauk area could have forred by 
about JOl equilibrium rotting of a tubarVote or 
arkosw. 

Hare silicic recks oT the Butler ml 1 caldera 
could hive fomed by fractional crysiall liatlon. 
The Sllvemlne Granite is interra Hy zoned. 
Crystal) kzailon of plagloclase/blollle/horn- 
bk er- Te /rjgqat He/a pa l tie/ c I rcon/s phene In a 
ratio of 0.70/0. ID/0. 15/0. OVO. 0Q5/0.G03/0. 007 
frer the least differentiated portloo of the 
SlWerrlr* Granite could hare forreft Intenre- 
dlfte tort ions Of the 5i!ven- In*, further 
crystallization of the Sllvemlne requires tor* 
blotltc (Ga boginc to decrease) and less horn- 
bTrr.de, zircon, and sphono (hRtt increase) to 
prectpiiato ar.d fom The roil differentiated 
port tens. Also fractional crystallization of 
undifferentiated Si Ufir.tne-lype rug-45 could 
hue p'odocr-3 the sequence of Butler Hi 1 1 - 
Frr jMrij-tTjr 1 tpiil le Granites as residual liq- 
uid' respectively. The early crystal 1 1 ring 
nire’jt assr-bUqe l» do-iir-aicd by plagloclase 
an,! t'ui'lE vlille tit letf tiy'.talllilng r.in- 
eral as’.-'hlage is di-onaicd hy iiuartf, r-lold- 
spar, jr.J lesser plaotc-cldse. The CralssotU 
CiJ''llr-M|y In th* IUnr Tark im his the 
nir.ial asts- Mitt .ir.d C<- ;■?■’. I lif.n Of a Cu u- 

1 ll>. d-rivr,] f 1 f- n the Mlvinrlnr f-rjni Ir-lyi-r 

ill fft 1 1 nt ij| k<..t sr.|U«n<*. 

The ist(.< iJl.-d viiW-nlt rocks loiiIiT not h.ivr 
ftt-.-i lii. . > •■! t>. rtf i-ijcily the 
Ill-" t-l a'.y "f li,-. n"o*iali..l liilru'.lvt 1 n,cks. 
Rill-'r II.. vi-lrjni,. «*/!■. lOtit-.l (u ■ rrll*. of 
sl|,,hi|y .Ini,, -ml vf. n -.!■ >. 



oVvt Fl erne (inetiiul fir Hlnemlogio, Ruhr- 
Dnv*riltRt,Cf-7 Foobu*. Gercany) H. Kulke, 


B.O. Hie lk* And J. feinhert 

Anbadral quaric alnha fr*-« a -eln dmpoelt 
in Kadagnaoar ahoulng anooia eltavA«n pJanee 
parallel poill!*e rhoBt^ueJia fJSTnlJ «r* 
deiorlbed . Only tvo of the thr«a equivalent 
pelre of IM f«ro [I0T1I cho- olaavugo, 

■1 though of different quality (aucolhneaa). 
The teat dnvalepad pUrea He pArallel « 
Bramll-tvJn laMlUd, tha leB » v,u developad 
plapaa do not. Wt praBuao eoall loot unlaally 
lnduoad tba rial ■hooka to be th* raleaaing 
noobauliD for rh-inbohedral aleov.ige freoluroi 
In oonblnation vlth hydrolytic uaakenlng and 
dtreated atraB*. large emo-lh oUevxge planoa 
vqra f oraed • B»oe tho r-fare* of quo-rls are 
F-feoea, they have a nlntous of frea eurfaca 
energy . *Ja aeeuae thla to be the reaaon Tor 
olaavoga parallel to positive rhoabohadral 
faaaa. ('.uarta, HF-Hadagaaoer, rein dapoalt, 
rhoabohedml ol ravage, structure And 
Btrongkh), 

A*. Mineralogist, 66, 5-6 


*270 Propel c lee of olnorale 

BIGH-PRESSUPl! CRYSTAL STRUCTURE AMD 

CttffSSSMttUn W LOESttt 

LouIm Lavian ipspartaent of Earth and Space 

Sclencai. Scale University of Haw York., Scony 

Brook . Now York 1176*! and Charloe T. Prewitt 

Unll-cell nod cryatal structure pirenatara 
have been measured on a coast ta single crystal 
at lix pressures. Unit -coll paranetera of 
cooilte change froa a “ 7.11}((J) A,h- 
12.1692(61 X. J ■ 7.17360) X and S - 
120.IM02)* at 1 are to a - 6.9B97(*> X, 
h ■ 12.233(2) X. * ■ 7.1112(d) X and S - 
120.74(03)* aC 61.9 kbar. Both stltcaca tstra- 
badrs compress ilfslflttivtlv but do not distort 
over lbs 62 kbar pressure rnngo. All uncoh- 
etralnad 31-0-31 Anglos and St- ■ -SI diacancai 
dacreaae over tha preaaura ranga, with souillar 
angles and dlsconcea decraaalag more, than larger 
oua. Values for tba bulk nodulua [Aj* • 0.96(31 
Kbar) and Its prsesuro derivative [A'A * 6. *0.9)) 
have bt.ua calculated by f Ur log the r-1’ data to 
■ hlTch-HiimAghaO aquation of scaca. Tba cos- 
preaalhlllrv of th« cooalto structure is highly 
anisotropic with chi it If fast direct ton pare) III 
to the chains of teirahedra, which run 11 coo. 

Mid the moat Uekibls dlncticai j_ to these chains 
In tha .1-0 plana- The cr Ise-croTileg of slllcare 
ibcrahedrnl chains In ths n-h planes, nt different 
laveie along .*, gives 7- an Lnteraqdinta coepraiel- 
bllliu. 

Tha Incrraelnji ranperntuca (actor of 0Cl)i the 
central onion In Che IBO* Sl-O-SL angla, suggeacs 
Ihni this angle bocoooe unacable ac high prasauraa. 
leciuaa aubatitutlon of Ga for St haa a a 1*1 lar 
affect on tha structure as does Increased pressure, 
r-eO, say not exist In Che coealta structurs 
hecauas the IBO* Gs-D-Gs angle destabilizes the 
structure. LCooBlts. dlanond-csll, crystal 
atructura, elastlcltr). 

An. Hineraloglst, 66, 3-4 


0190 Inilrwnanu and techniques 
QUANTITATIVE METHODS FOR ELECTRON MICRO- 
PROSE ANALYSIS OF SODIUM IN NATURAL AND 
SYNTHETIC CLASSES 

C. H. Nlolien [JEOLU.S.A., INC., 11 Dasrbam 
Road, Pssbody. MA 01960) and H, Slgurdeeon 
Two methods have been developed for tha mlcro- 
probs analysis ol sodium In nslursl and synlhstlc 
glasses Ihsl exhibit lima- dependent slamant mlgra- 
Hon during slactron bombardment. A cryogenic 
method Is based on Ilia cooling of the sample to 
-90 degrees C, when sodium diffusion rale Is near 
fare. An amplrlclal correction method determine! 
lha ahepe of lha decay curve si a function ol lima 
during electron bombsrdmant. which under normal 
eps rating conditions, gives initial lodlum con can - 
I ration by extrapolation . (EPMA, Oboldlan glass, 
cryoginlc tachnlquai. Alkali diffusion, sodium 

kn. FiWroToglst, 66. 5-6 


Oceanography 


4765 Surface waves, tides and sea level 

TIKL ANALYSIS Of IHTCRMIIinT ACOHSTiC 0B6t»VA- 

IlOfli 

B. Zttler (gcripps Instituticm of Octanography. 

La J»ll<, Cal i lore la 9ZOS3) 

inltreil ttpnl data from acoustic transmissions 
(hourly or bl-hovrly every third day) ta p* 
obtain*) In an acouitlc tomography eiperlmrnt In 
1981 win be aniiyjcd for tid« so that me tidal 
eff»rt can be raexived. Two methods Of analyzing 
the tioas (l) tld»l Interpolation across 75 
hours to patch me series, followed by response 
analysis, end (.’) harmonic analysis with rorrpe- 
tloes for Inter farence by nearby const! leasts, 
have teen lasted with 1 real set of acoustic 
e* tended phase deli. The results by the two 
rethods are found to be consistent and adequate. 
(Underwater sound, tides). 

Cfvphyn. Rea. late., Paper 1L0129 


««UK«U iAJXAnZP RADIANCES NEAR SIA BORISOH AND 

mu iktesfahatiob - prelimikary muua 

A. Zn-Shxloa (Til Aviv Unlversley, Department of 
eoopbysica end FUnetary Sciences, but Aviv, 
larasl) J, Oct anon and P, Scheduler 
ii/.??!! 1 radiances ac wavalaogtha 7.S - 
rhi *1 "* “ *«11 aoglaa bilow 

(be barisaa show • vsU daflnad alnlaua, Tha 
° f tUnkJmm, let aharpa... mni 1c. 
■agaMBda dapond on wavelength, asa atata. ataoi- 
Fbnlc tutbldlty, MR and a! T ^ar.”^. ^ 

, 1 'Rnslng of laa acaca appears cuaaibla be 
intarpratiog apsctral radUncsi asasurad la a 
vartleal aeon of tha asa near tha ter I ion. A 

th * - ini *- - ^ 
indlcataa a high aaa atata. 
wphra. Res. tact., Fapit ILOSg* 


I. <:a.,phya. in., P.-k, Piper l»nw: 


4174 Fiapaeclaa n{ adnecala 
HlfH-PRMRVRg SUI-CTUR.U. SHW HF DICPfilDC 
Irutie I aviso iDepiileeat ol Earth an! Space 
fcldn'na. State L'nlvettlty nf Hew York, Si*ny 
Bit-ck, Few Voak 117**1 and Charles T. Erevltt 
Hlih-gTeeeura structural asuitss pseforasd 
rn dug (Us ar. live (features Itmn 1 am 
ar-l 61 lb*T shew ihsl tha three polykedea that 
cmpllt* It* BtfKiuld, «<1), Mil), and 61, 

Jv> raais Ii regot Stir to alia. The polvhedral 
Vi-luats «f mil end H(2) both dec rail* apyrnx- 
laasalr 6g. utierrea lh|g nf 91 decreases only 
LI. CMfirla'fl uf hlph-(T«siur« atiseiural 
cltiPti* of dk-pildo and faaaa 11 a (oovlbet 
rllMNiMiua) I'm utiimltl dlffeieocse, 
with dl.TBldw allowing Uaaa (stithedral am] 

Hill cuwpieia fan end *ers <11 Icit»-rSaln 
b Inking. Pilt-cill pataaetera of diepalda 
cN*ng. rr.*o - 9.F4JMI1 X, I - 1.9196(b) X, 

•’ ■ J iJEiJV r* * : lojiiMD* at 1 . 1 * „ 

: - 9.41(71 X, t . b.ttt(t) X, 0 . 6.1196(2) \ 
ami B - iGS.Izor a t 69.0 kbax. locteated 
praaauio ha* very llltl. efface on egalvalent 
laatf.Jtlc tiageietuta ractora. Soaa atnctuyal 
natal a a Hw "lavatu" behavior with unli-call 
vo Iw change! casael by ? or P (H(l)-O., 
Ddj-si-arij. an< bi«-o(»-o(3)) 
srivaiaia nchaia 4a mot (the t call firaa 
«9I-D % )> ,lta fc-Jlk h4iiIh and III pniiuti 
. eiltelatad frea > nlghiad fit qf 
tba r.» dan IB iha BUcn^bniaghaa eniatlon of 
alaia, a 1.1AM) Hbac «-5ll.»)?r.,p^- 
1 7 1 ! O * the attuotuta La 

rlgtd H4 bknda m parallel to ih* t.a at 

<«!>■ W* *h» -sat conpeik 
JH* ’4*8 hoods iw | ip (. and apaiexi*a tt i T a«v 
balVm the t« ao« M-pU.ikto dSStal 
#r><uk 

' '■■■ if* • ■ 


™fyihb KSMCAIE OCEAN SWACE TEHPERATU 
"fj 1 Oceznie and AUospl 

AMRiilntlon, Atlantic OcginoariDhic 
Hiuorologlcal Labordtorlai, Ogl "mckgiibi 
Hiaml, Florida 33)49) 

Application or GOES archived dtti to di 

Ha!) m In tJM Bull 

*Jileo ii tnvaitlgitcd ror October 1977. a pi 
“bon two ratcirch ships and thrgt anvlronnt 
J 18 ']* to srovldo surfaca t 

bratton data. A tbHrftlcal arror «nalyil 

hlwaD*thti°J!i Pl,,n W PfYSlsttnt d if fan 
tM^ekue.'f 4Bd Mtr«tl0n»Hy.d»rlV8d SlU 
itapKtturag, ind than Is used ta dicui 

MET * q uih!r !PV , f n » r« solution ard 
fh* *** Wy * «l»t» to tha oral 

I«.„t! chn,qw . first ramus 

sttelllte lean ling data into a rtcl angular a. 

° r mSSr^to 

radial I w tran«f«r cilculdtiui ira perforat 
. tloud-fraa stgtion vaued Uw Si 

r± 7 i u5,n i iw ^- »w. Ct 1! 

5“ rr .? e * 0 ! RtTOpbirlc corral 


, , Fourth, « blrarlttg gjy*,( w jj, 
ainant function, which uses cldud-f rse arai 
training sati, ii nod to oW«ti«Ty clt 

wfls 0C n*rihrald nt ^ Flfi* 

‘ cgllbrzud by cMpirlcg lg ,u u 

tooptratura*. Sixth, Mpi o^omfaca 8 )* 
,*tur« dre proAicod idd caaporad with ship rsi 

Src.libr.u^M 

SnSSTST 

. -Ei«JLb ^ m 



4799 General or mlacellaneoua 
COASTAL SUBMARINE HYDRQTHEFWAL ACTIUlvu 
OPF NClRTHERN BAJA CJU,]FOPNIA-tABTn . 

evolutionary history and isotope .jekheh- 

V.H.V.Vldnl (Instituto do Invtstiq ai:Ie , nft . 

Eldctvlcaa, Apart ado Postal 415. 

ca, Horoloa, Hdxlco! p.V.Vidal. J.D m!!*! 

A gaoctanlcnl modal ol tho Punts sin)" 
submarine hydrothermal aystem iPBSHSI 
Enaenada quadrangle aubaorial hot aorir,. 
la developad using l *0/ lfc 0, d/H I*c/i“; 
3 H, watar and gaa chomlatry. Tho PBfiHB ‘ 
wator le a primary high tempo raturo .cis 
roduoing reaction fluid of old aeawator ' 
origin which hoa boor titrated by eold 
alkaline, groundwatur of meteor lo orlnlr 
Tha final exiting end member solutions ' 
rapraaent a lil mixture of the tvo prima- 
ry mixing component a. In contrast the 
■ubaerial hot aprlng wotora are p , ur a ra nt a - 
oric water. The aubaorial hot sprlnq oa . 
ia predominant ly atmoapheric u, while the 
FB8H9 contains largo amounts of CHa and 
Ni derived from trapped marina sediments 
M Cretaoaoua age. t^S values of aampled 
hydrobhernal waters aca similar to Creta- 
ceous marine sulfate values and suggest 
the waters contacted Cretaceous marine 
aedimantary strata. Tho presence of tha 
Alisltoa and Posarlo marine aedimantary 
format Iona of Cretaceous age within the 
Enaenada-Punta Banda quadrangles render* 
support to this hypothesis. The data 
also demonatratoa that pyrlte miners Illa- 
tion and deposition in submarine hydro- 
thermal environments results from the 
completing of ferrous iron with elemental 
sulfur and sulfide/ and that submarine 
hydrothermal activity acta as a major 
source of silica, Ca’* and traca aatala 
and as a major sink for seawater Kg 1 * and 
GO]', (Submar ins hydrothermal activity, 
geochamlatry , isotopes, evolution). 

J, Gsophya. Ras,, Rod, Papar 1BL05L 


Particles and Fields- 
Interplanetary Space 


6310 Coaaic raya 

CORRELATION OF THE COBHIC-RAY INTUfITY WITH 

SOLAt-TERItmUL FAtAHtim 

J. R. Joklpil (Dope r cneni of Placatory inintca 
and Aatreneay, Univarally cf Ariioaa, Tution, Ai 
86721 

Shea and Burt (1981) have ahova tbit tba catir- 
laLlea between tb* Ht. Usshloglon naulron noalior 
counting rata sod tha gaosagsitU aa India changai 
llgaificaatly Iron Lha alavafi-yaar period cantarad 
on one solar ainimun to lha nan aucb period. 
They auggaatad lhaL Lhii up ba a aanilutalian of 
roaale-raj drift la tha I at ar P 1 aor 1 arj aagnti ic 
(MU. Tbil latter raporta (he reaulta « f numeri- 
cal alaulitiona of coaalc-ray aodulaliea. Inclu- 
ding drift, which verify that drifts caa iad*a4 
produce the aana* of cha obarrvad at fact. Farcur- 
batioaa in tha haiiospharlc equatorial ragioaa 
affect galactic coaaic raja obaarvad near Lha 
equator aors affectively if tba oorihara haaia- 
phara haiiospharlc aagaatlc fiald la inward tltaa 
If it la outward. Partorbatkoad ia Ej.ire eub- 
■taat tally nor* affect Iva than perturbations la 
tha solar wind velocity or In Kg. (Drift, turbu- 
lence, geoaigaat ic Ind i caa 7. 

Qaaphya. lu, Lott,, Pgpax 1LQ870 


5310 Connie Rayi 

ENHANCED COSMIC RAY ANISOtROPI ES AND THE E1TFNDED 
SOLAR MAGNETIC FIELD 

D.B. Swlnsan (Dopartnonl of Ph/ilfi* and Aatroroay. 
Tha Unlvariity of Nsw Movlco. Albuquarqua, 

New Mnxico 871311 T. Sxlto *nd S. Hort 
Salto's two homlsphcro nodol for tho throa- 
dlnanslonsl sagnstlc structurs of th* lnrar hallo- 
■agnstoaphors la uiod to datomlne tha orientation 
of tha two solar sagnorlc heaL»phnrea. Thl» 
or lent, a ilon, as viewed tnm the earth, varla* 
throughout tho yuor. Tha orient at Ions during 1974 
are present oi, and are conflrond by attalllt* data 
for tho Intorplanecnry aagnatlc flold. Thiae data 
suggest a ralo Tor the flold component psrpandlc- 
ular to th* acllptlc plana, *g. In giving rl** t» 
coaaic ray anlsatropLei del acted nt th* earth. 

It 1* shown that an enhanced solar diurnal varia- 
tion In comic ray intensity *» the ssrth can 
■rise froa tho constructive Interference of thrss 
cosmic ray anlsatropias, two of which depend on 
tha d It action of tha Intorplsnstory nagnatlc 
fiald. Thla li daaonil rated using cosmic TVf 
data from lha Nagoya auon toloscopo, sad under- 
ground auan iloscopos in dolivla, Babudo and 
Socorro. (Coamlc rsya, solar auid lalarplanstsry 
aagnatlc field), 

j. Goaphys. Res.. Blue, Papor 1A09B5 


5330 ILactrcaagnedc radiation . 

A SEARCH rOR INTERPLANETARY lla II, 104 A EMISSION 
r. psroaco (Specs Be lances laboratory, UnlvereUy 
of CaLtfonila, Berkeley, CA 9*720), H, Pahr and 
G, Lay 

A ragion of tha ahy around tho antlsolar dlne- 
tion In tha Earth'd shadow was systematically 
survey sd for ths first tlma at high sans itlv tty 

and angular resolution by tb* extrema ultraviolet 

tslsscopt on the Apollo-Soyui mission. Ths alB - 
nal from the 170-620 A channel of tha iascruaani. 
which la aaiMltlva primarily to the Ha II, TO* A 
sad Ba I, 584 A resonance linaa, thewa a abarp 


dacreaae In lntaoalcy aa ch* llnB of aljhc * W **F* 
Into tha shadow ragion- ftiea che lioa of eight 
ia completely contained within tha shadow, a 
small residual signal abova Instrumental ha«- 
grouod and indapaodant of vlow direction eon 
spacecraft position la obaarvad. It« intensity 
ia consistent with tha axoactad signal from t" 
interplanetary Ba I, 584 A amloaion measured by 
tha 500-780 X channel of tha axLraaa ultrawloJec 
talaacope. An uppar limit at the 2a coafldanc* 
level to a possible Ha II, 304 A component tbst 
can aacapa datactlon by out lnatruaant rorrss-j 
ponds to 0,02 Rayloight (1.6 * photons “ » 

,-1 sc-l) ur to a column d.nsUy of >° 
scattering at line cantar. Thio flu* 
ceivably ba gsnaratad by a number or enlaaioo 
sources whose characteristic* «• lnvaatigat 
detail. Ha find that tha two mechanism* 
likely to approach the observed limit *P 
pis scattering of aolsr radiation by H* . 

plaimaaphsra and re id nance scattering of *v» » 
by interplanetary H* + produced by photo Umlt*** 0 " 
of lotaxstaliar nautral Ha. For tha l,tt “ r 
aourct, our upper limit can ba used tP **•__ . 
upper limit of lfl9 aac to tho a-foldiilR tlM 1 
ths dacroaaa of the auprarheml K» '** lac J. 
towards the bulk aolat vlqd apaad if *“■ 
tlon dominates tha aolar continuum. « tna 
opposite la true, tha upper ifislt 6** 0 ** 8 . 

aac. Thais high values conflict with commo^F 
believed theories of tha underlying rale* 
process sad thus a draaclc rev (of on wui« " 
required If a 304 X Intensity of °- 02 8 '* 

firmed aa due to thla source. 

J. Omophya. Raa,, Blue, Paper LAOB74 

3360 Sulst wind Internal lea with Boon s^ p)’** t * - 
TO pTSTANT SOW SHOCK AND HAGMTOTAIL OF WW 
MAGNETIC FIELD AND FLASH* HAVE OBSERVATION ,- • 

C.T. BusnU (Institute of aoophyalee . 

tary Phyalu, University of California, ws 
• Aagelsa , California 900J4) J.O. Lqlmmnd, 

Elphlo and p:L. Scarf J, -i.ma 

An axnminqtlpn of tha magnatln * 

“*ya data obtained by the Pienaar Yarns ore 
. In the wake region behind Vanua' di*olosaa . 

.- developed bow .shook whose location la **“ ■ c# - ' 

: that obaarvad *a pravloud mlaaioha . 

th- daysidt bow Shock, vamia ial*o ha*.* 

( dfyalopad a-gnetopaU In which tha ' 

ii‘ an handed over magneto sheath valuaa .^.-wiy 
• whtoh tfid aagnatlc fiald is allko-d ■W'jj 
;.w)fh tha 'ad lar^ wind d traction • -l -V' 

■ batj^aoh magneto Shaath and’magnarotall 7*._ {nja ; ; - 
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_ qignatLC fields 

5r°jKiw m the WL “ cMHAo,reTic pibld 

"SfUtta (Eigh Alt Ltuda Obaarvatory, NCAA, 

*•5 ’"JJur.da B03°7) and H.-Y. K- 

Jiuldar , W on the polar gaomagnatic 

■5 "Jlrtiau larky In Vinter, are exa-Inad with 
f " W ‘ r)>a eicnegnattc data from U northern 
* "Lharn Mgh- latitude gaomagnaclc atatlona. 
111 il ^behavior of the winter rsvota-1 of the 

" U D flfift* i“» r 70P ,DV * rUnt *• 

,H ,!.r«d A -athod to improve tha aacenr 
from geoMgneele data la auggaatad. 
j tamliM oAba winter ravarael la brlifly 
!" !!!d taking alaecrlc -field prnpagatloni 
iltnu* • llBi< froo t h fl nsar hamlaphara sa 
* , ?? , as upw ** 8 >nd da" 1 "" 1 *Uld-all*nad olectrlc 
.ffseta Into conaldaracioB- 
SXiS! Rea., 81— i fpar 1A0875 

,,, n c. Iar wind asgnatic fiald* 
ioPtaTIES OF ymiSTLBR-HODE WAVES 
JSSb “l AND 1 .0 AU FROM HELIOS 

H , i U BilB?oth (iDStltut fUr Goophysik 
aid Hataorologla dor Tachnlachen 
DalYersltlt Braunschweig, 

0-3300 Br0uo*chvelgi Germany) nnd 
p U V0Ub> U0T 

t lta dy of aagnatlc fluctuations In 
iha solar Hind » th » < lltnu 
fro* 0.3 to t *U tha frequency ranga 
!» Hi - 1-2 kHs by the Technical Unl- 
aarslcy of Braunichweig search-coil asg- 
Mtoaeter experiment onboard Hellos 1 
ud 2 during tlma intervals from 
Dtcsabsr 1974 to April 1975 for Helios 1 
Mi January 1976 to May 1976 for Hallos 2 
yields the following reaulta: 

I. ) gear I AU sltetronagnetlc wave modes 

are restricted to frequencies less 
thsa 220 Hz for 991 or the time. In- 
side o,5 AU the waves are restricted 
ta less thin 470 Hz in 941 of all 

l.) for ■ spectral denilty r'P(FI • f 
with ths quantity /P -1 measured In 
aT//Iu the spectral Index o varies 
batwean -1.4 snd -2.0 with a most 
probable value of -1.7 and a slight 
tendency towards steeper spectra 
towards the sun. 

).) Ka clear correlation between simple 
plssmt pivoseters and magnetic field 
aagntiudo F on one side end spectral 
densities on the other side Is found. 
The proportional ley between spectral 
density ind F Is simply attributed 
to the radial variation, 
t.j High wave intensities occur in the 
vicinity of stream interfaces with a 
decrease in wave intensity with In- 
creasing dlsianro from the stream 
interaction region. 

5.) Magnetic fiald energy density above 
4.T Hi nties between SxlO' 18 etj/cm 3 
and I0‘)* erg/cpi 3 with a maximum of 
occurronce of 5x10“' 7 erg/em 3 near 
1 AU snd 1.6xiO‘l» erg/cm' near 
0.1 AU. The values aro thoreforo 
orders of oagnitude below tho total 
ntgnatlc field energy density. 

9.1 The fluctuations are tentatively 
Interpreted as locally generated 
uhlstlor waves. [Solar winJ, msg- 
setic spectra, whistlor-modo wave*). 

1. (s/phyi. 8**., Blue, Papor LA0BB2 


>19/ tolar wtsd pi aim* 

IeZIARL iron IMS IN K10H SPEED SOLAR WIND 
ntUII, l, TEKPIUtURES AND BULK VELOCITIES 
). t. Mtcball tad E, C. Roalof (ApplLsd Phv.lc, 
uSaiitory, Tha Jabna Hopklna Vo Iva ratty, Lau- 
,• (hrylaod JMIO). W. C. Feldman, S. J. Bas« 
rJ ». J. WlUUis 

Rmrmal nlocMtsa v - (IkT/n/'d and magnatie 
Ktlt -aligned bulk flow valodty incraoent* 

" !». ” L. atq hstluLsd using cha t«'-n\- 
I| EscaVUM dknaltlvlty no Iron too* in high 
wl aolsr Wlod iLraam* (V„ > 600 kmo" l > of ihu 
Wt/TEU EnergttU Particles Expat Isanti i EFEJ 
« IKE 7/8. Coapaclaoo with LA3L hydrogen 
jiuaa aaaaaraoutt and OgFC aa|natomatar data 
* “""i tocurrant atraaaa Id 1974 ravaila 
. * * V ra 8 F* “d V„ v V_ < v t , (*era V. 

» ik* lecir AlfVln vAoel/Sr.' thaae ral*5 
Srtlpi (*r Iron are conalataot with thoia 
,!, M,ll,r <nalyaaB of haltum and oxygan 
•j 1 «J|t»l that bock the boating and bulk flow 
n / , ,Q " , *” •omiemlied locally by 

"I'/partlcIo taLaracriona. (Solar wind obuo- 
, ***■ ,ro0 'by4roiiq ratio, Itoo Ion tamptra- 
S2; ll ®» lg » attaining) . 

•))■. Aa*. Lott., Papar 1L0B18 

''fTtelar wind piano 

2S™ 1 “WTROPt INSTABILITIES DRIVEN BY 
'■NJl'J IOB Koca 

■ ■ Liubnar < BASA/Godd ard Spioa ntghl Cantor, 
•rtt l ir , z07Ti) I,tr,t * ,r * Wr,rt Fnyalox. Oreon- 

'rntTratljr 1 'y^^Hitle* driven by proton 
tiJrLi.i BSlsotropio* ar* inveattgfled 

tw n! mr J ! , . ln| *"»'* , » io" 

*UZr* Ul * "on-K#xwell Ian veloalty 
kw ! X hmotlon*. The linear diaparilon 
(Urn 1!' **wllei In m Inrinlla Vlaaov 
l; ta-Jf’*’* ^ Proton dlatrlbutlon La aaw«d 
i'l ail., , ' 1 * M,r * rtot ' oewponant and 

Iwoi.t-. 0 " b ; c ' , * r °“nd (S isqtroplo. The 
... * * p * ebeian oooordlng to Whong'a aolor 
•IrrJ a^l' 1 ', 11 ll *osn that th. Tire hosa. 
’*•11 ctSm ' * occur witr 

im ao,i....- - 1 '. The only unstable mode 1* the 
■*1» ? r - ** aro “6b rates or* found to 

*’ , »tropl*s ‘ (Tfriperatuf# 

''••Millies)"* 1 n0 ' ,, ^is^rihutton runotiona, 

C,e F t 7«. Rm,, biu*, p 4p>r LA0743 

Nati!? 1 " ' flaJ pUbm 

UrtT^Sl?»« VAT,0 « OT HELIOGRAPH IC 
thirdj ST!lm * 1 1* WB SOLAR WIND 

llti p ta ' 3t - —4 Edvard J. Smith 

Cb1 « oral* In at ltota 

1*. “ 92103) 

high ^tltudo-longituda atructura of 

»• *TiS/L U ! Y 1 " 8 «••«»* obaarvad prior to 
Wtb 1 ZT. .V- lnl * r syola 20 haa baan studied 
bn,,,. “"Pssieraft ComDarlun, Pls« .rd 


*«n ma mu,, ., , “Muitlou of Hsrloar 5, 
hoi lotrxBk i* Tanaoua meaiuraaanta at 
p'Ml * t th?,Ci C , 1 * C . Uu8 '* 1 Th* o°Tsr wind 
,[ *d (a ijj. . 6atltu4a« wata thorn oroaa-corre- 
5* *ol*r cats, ,or * total duration of 
lk, » 2.S* ,v J**’ F 01- lacltuda ssparatioaa laas 

!J ,l *attu lnrr»,lI 0 !"‘ Carr * 1 * tlonB ehowad a»)F ■ 

l,| Ut dlfftt—t!*! *" velocity with latitude. 

1)114X1 vss _ Jnngltoda dlatrihutlon of the 
. ’•titsia !«.!!.! M oapa ration*. Howavar. 
‘Mksnt dllt!!l r «"Bhtg from 3.5' ta 6.2*, 

' vp tq jjq 1,1 tha high apeod atruqtura 

I*!* 8 itiuu ubi l ’’?!* *•*"' Foe —"3 high 

if PFPoalte a Idas of tha aun, 

S* HHntl*. * » • rvs tioni mada poaalbia 

wi Kills lr “ Lsmporol variations 

jfctr-lni Kl j Within tha flrac icmi ths 

Iffirr 8 «v -»»bi-. m 

T*i»l of lOWar-UtltUds Kartrur law ■ 


*t s n M - -““■.woaeiooR Due Ml . 
I.'" 11 * 1 . Yh,„ f 70-BD from solar north- aoueh 
- sbUfcad «?** atruacuraa warn q lab aaon 

w, «4c» bvli!**' Bn^woky, local north- ' 

ftliS WIn8 «ogIu« .. 

Mil ! 0r tfc *H y* 1 * latitude aapsra clone 

, ‘ W«*° ri ( t apaea^riift data. T>C 

*l»0 lad tb th. ldam- . . 

Ikbli ew 0< tIa " vhvn.i“d*“' ' 

*f Si ,4n *Uud« “^i^tud gtiUBLgnt tally In 

; Roper idkbftifl i.'S' , 


Particles and Fields— 
Ionosphere 

5305 Airglsw 

OSSBRVATIDil OF IKE CA* TWILUBT A1ISLOW mi 
MTERKDUXE LAYEiS 61 ItBUAIlOi 
C. A. Taplay (gpoca Fhyales la ■ sarcb Lshoritan, 
Dtpartmant of Ataoaphada sod OcaooLc IiUki 
ihlvaraity of Mlchlgsa, Ass Arbor, « 48109) 

i: ?: "■ **-*••■ - 

Applies: ion of coopla*ntary optical and In- 
coherant scat tar radar tadnlquaa boa datiotod 

^dtS«"?'“ ° f 6, ^ ta l0nr tkarmo*ph!rle totir- 
madUia layara mar Aractba. Tba altltada dli- 
trlbuttoa ud density of tha calolm laa le 
inferred from tha vailotlea or twlll^t raioout 
tcacr.rtni with tolar dapioaoloo angla Nhlla tho 
teaatba 430 Me radar maisurmd sloetroo dtultlao. 
Compariaoa batwusn tha Ca* and slactmo colum 
dsnaltiai Indlcataa that tha ooapoiltlpn of low 
alcleud* lotarndlaca layara via 2X C* , This 
valua la conaiacint vlth both roekat oua apac- 
c ror* tar aaa aura neat a and with tha ralatlva coo- 
tan tru lira of calc tux axpietod for oataorlc 
debris. Tboia raaulta hav* lipllcaClooa ragard- 
tpg both poulbla nlghttlxm tropical E-ra|laa 
Ionisation aourcaa and natal loo circulation In 
tha tropical tharmoaphara. 

J , <7 aophy a. Lu., Blue, Fapar U0936 

5615 Auroral 

ACCELERATION OF HEAVY IONS OH AURORAL FIELD LIKES 

K. Ashsur-Abdalli (Institute of Goophyslci end 
Planetary Physics, University or California, lot 
Angeles, CA 90024), H. Okuda and C.Z. Cheng 

He present results of both a linear and a non- 
linear study of oxvgtn cyclotron wavss and the 
ssiocfitad orygsn floating. Linear thsory pre- 
dicts that oxygen cyclotron wavot will hixo 
imallnr growth rites than hydrogen cyclotron 
wsviE. Results of a tiiiulatlon study In which 
tha frse energy source is an initial drifting 
electron distribution Indlcete that oiygin cyclo- 
tron travel only crow to rail amplitudes, while 
the hydrogen cyclotron wsxei achieve larger am-' 
plitudis. In an aitmpl to model nore reilisii- 
cilly the continuous tonospherlc outflow, s slmu- 
iillon model Is used, In which the electron ve- 
locity distribution It maintained by s constant 
flow of electrons. This litter model predicts 
that the oxygen wave* grow to amplitudes much 
larger th»n the hydrogen waxes resulting In the 
preferential heeling of the heavier ions. 

Geophys. Mi. Lott., Piper 110620 


6330 nigh-lit I tudi lanoiphiric current! 
FIELD-ALIGMD CURJUNIi AND THE STRUCT UU OF THr 
AURORAL EONt lOKOSPUEAE 

A. Hrullra (Rinbirg luitltut* of Aitraphyslcs , 

Nit tool I Mnarch Council of Canada, ottavi, 

Canada KlA 0R6l 

A graaril formula expressing thr dietlly of the 
nagnstlc flsid sllgnvd current (FAC) tn s parti- 
ally tonisid gas sa i funcllan of ethu phvslcsl 
paranatars la derived snd its approxlust* lem. 
eultshl* lor lonosphsrU srudlrs, Is dt*t«l«*J. 

Chang** of th* FAC* In (hi lenovphor* drprnJ 
on ths prcpsrll** of ih> vsttor C ripicvm Inf 
the total Mchanlisl fare* icLIng *n ■ uMuiw 
s iMilM-rc-riKinoni l.inosph*rlc "fluid"; d|v j,, 
and . amaquMt iv dtv I, , ll dllforani iron r- 
|[ nnd onlv If B'cuil « < 0. H*.inn* al ih«- sur- 
ra] lon-rsphtro, and l hlgh-lllltude «*kl»<rtnl 
of l hr lUno-i'lirrlc drmll. s*s»Clltrd with |r. 
I'rnduccs vrrtlrliv <>1 ihr C- llrl-1 uliWh i* 

I Ihl,. with Ih* piu*rn nl Ih* FACl oh,.,". I .,h..v.- 

Ill,' I on.;.* pherr ■ 

Varlslloa *1 C, In ll.r Jgrorsl |.w»-.,>x. ,. I, 
determined ( r.'s i/ic [»"«« wf Jj. anJ ir..., i /».- 
xrnaral laid nhr l.rr. 

J. Gsophya. »o*.. Blue. Fspir IVMH 


5530 High-latitude IsooipMrtc cur,*nl* 

DISTANT MAGNETIC TIELD EfFECTd ASSOCUTED Wlffl 
tivruii. mppe/rrs ('time p^sinr »v tmf 
F.V ALl/AT I yk •>* III AD* b ATT l C’OL ■>« ItUtlUSt I 
Gaurg Cuitaf ison. T. A. Polrnru and S. flvln 
I Ths Johna Il.-.pllns UnWuraity AppH*J Fbyalrr 
Lahuraiucy, Laurel , Kirvland 2l)8l<)l, ind N. A. 

9af lakM 

Tho nigwltc field dill acquired by ihl TRIAD 
■stall I ia ■ oust laa show xirlsllana *tlh prrlodi 
longer than tan alnur*! sod with sapllludss ol s 
law thousand nT dug to attitude eiclllatlonv. 
Fro. a nudy of 150 pataoa, tl>« principal 
oac Illation* of TRIAD hava baan Idantlflad aa 
the util known llbtaUona of a gravity 
■tsbUiiad tallica. Th* lltraMoa pirlada era 
approalaataly T 0 /2 and T^/yl, wharo T a la th* 
orbit period ol obout 100 nlnulai. Iha 
•Bpl ltuda and phase of those libral looa appear 
to chsng* over period! of ■ law day*, and aoe*- 
tloaa vaalah altogethar. Ualng 4na acquired 
over ao viral tonoacutlva TRIAD orbits, tboso 
set ltuda variations tin ba numerically avalualtd 
and rasovad, loavlog the dlaturbancoa iitotlaiad 
with Bl rksland currant ■■ Tha vatabllaboast of a 
•booa-lini' (or th* TRIAD obaarvattan* uilag 
thla tacholqua haa p» rail l ad, far tho flrat 
tlaa, s preliminary evaluation of ths curront- 
fcea" aagnatlc field dlaturbeoce daa to l*rg«- 
scsla BUkaUnd curraota. Data icqulrod Ccob 
throe eoniacutlvo TRIAD ?*■**• (»Piwlo« 
than 3 hours) show naarly tha sra aagoatlc 
dlaturbtnca profile which « tends aa far os ten 
dogreoa In latltoda lr«x» a olngla (oat) region I 
Blrkaland current ahaot. Thoat obaaivatiooa 
confira tba parman.nl and global rarort of 
latge-acaia Bl rksland wrrenta. 

J. Osophy i ■ Eos., Blue, P*P*r iAIOT* 

5560 Low-latitude fonosphjric eurrajtt 

5-60 METERS UAVELEHB1K >LASHA IHSTMIlITiK IK 

THE EQUATORIAL ELECTROJEf .3. COUNtER-ELECTROJET 

C° N H»nutM and H. CrochM (Labo ritoiradt Sonda- 

KtS-SKSSTiSi “’SSTTu" 

- Bd *s Arwris - 83100 Toulon, France) 

Giponn. -Bd MS Arwn ||^ ln|t>b|m { t , 

the equltoridl < UctyJrt w lUi HF aed VHP r , d ,r| 

55 JB satsrti i S&i 

works. 

J. Goaphys. Raa., Blua, F*P« T* 0171 

5360 Wf EUC2«W 2« 

HiGHmm i^wracsTHiM 

THE BOGIE ATLANTIC ANOHiLY • 

■■5^6— ^jsjssa.:. 

JO 20771) s. A.. la tha 

. Tha It dlfflsui^ to 

Bopth Atlaoelii 0 , ^ iaw-an«iy 

aura Sha.fUnM * n8 / J , cucsloty, «ad aa ■ . 

particles with any d'B”* ■ rW » 8 l*lov 30 , 
5-lt as oalmaa tw «* gL55Z; p, htvo . 

found Chat tbsfl«rf flj, hss aa- 

V. oaallar tbsothatof,^^^ ^ g^^gay on ' 

• ablod 0* to non the and 

AE-C to aqcltor eba.hight* ^^^“iJjtroB 
... eortaet ths xespoMaJ'* *“ ba.' 

.I' dot actor for tht*. Q.2-26 

wreaemia* by ■ >«•; 

. ME 3 'd-^y 
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rZI'.HT- rill. UlllAVt'lJZKIx ill !••'*, tFHkl>|.. k, 

•-UNItNr A( I. - A DUIl I*. SvI.lutlN 
iutm t. ilirgrvs«*a as) ■•>b«ri P. 
rhvalcal Inailiui*, u«l,*r>liv tlssk*, ,'ai,- 
binka, alsika U97DI, u.S.AI 

Dbanvst 1.,ui «l li.r Als-v rail* b. i. frv.x 
Fairbanks ahow alrukluird aiihan^varr. (. -.1 (I.. 

■IgU-llat aiariroi, luiuni .turiug .<.1 . r,., 
prubibllliv uf (half »r(ur,«n.* ikrii,,. uni, 
Oia laval ul oijivllt dial , .man. >, ,nj 
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llu*». 
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5590 Inatrunenta and to-rhn Iquta 
ELECTRON TEHPERATUFE MEASUREMENTS BY THE 
PLASMA LINE TECHNIQUE AT THE PRENCH INCO- 
HERENT HCATTFR PA'AF TA'PITIf^ 

M. Fa (nan ICEVHAG, BP <b. 18102 it Martin 

•1 ‘libras, rrance) w. Lo)auna. T. Hagtars 
and P. Bauer 

Th* reaulta of axperlnenta ataad at tha 
dataralnatlon of the alactron ’ taaparmeur* 
by a pises* lino tachniquo are praaentad. 
Using tha nuttleiatlc ccpabilltlaa of tha 
Prapch Incoherapt-Scatter radar, tha plai- 
dr lina fraquanclt* wort ilnu itaneoualy 
naaaurad at two racaivlnq atatlona (Hand* 
and Ninety) at tha altitude corraapondlnq 
to tha aaxlaun of thr P-layar. Different 
plain* line fr*quonclaa are rtaaaurad Da- 
cause of different of fact Iva k-vectori 
that appear In the thorns 1 tern of th* 
plana dispersion relation. Ha derive snd 
apply two data analysis procedure* that 
enable ua to determine this frequency 
difference. Conpnrlaon of thia r*oaur«d 
frequency difference to Chat calculated 
ualnq the Ion component electron tempera- 
ture daronatrata that th* pleana Lines 
could Indeed he used to datemlna tha 
electron tenpe raturo. A strong dependence 
of the power in the plains line sa a func- 
tion of the angle Between k -vector and ma- 
gnetic field la obaarvad In aqreenent with 
the theory. The future develop.nenta of 
this technique with tha BI3CAT radar foci- 
litiaa ore dlicusaad. (Incoherent acettar, 
pisana line, electron temperature) . 

J. Gtcphya. Ras., Slut, Papar 1A0773 


Particles and Fields — 
Magnetosphere 


3701 Bow ahock w»v»« 

I7F5T1EAK ENERGETIC IMS AND lUCTURISl VJW SttM 
ASSOCIATED OF KAGNETOSmtlC ORIGIN) 

H. Scholar (JUX'Flanck-Icatltui Idr Ealratrrra- 
■trtacha rhyait. 0-804b Carehiai, W.-C«im*ny) 

H. Hovaiiadt, f.H. Ifavich sod G. Cl cec tier 
Wa bava awl yard 35 prolan burali obMrvfd with 
ths Kax-FMack-lnatiiiit /University of Maryland 
■enur ay ilt* cn IJEE-3 far ujiIiim a I tha 
■arth'i bow (heck. Thtaa upilrai* burn* fall 
into dill iact iv* |ioupn iha lint |(ovp i« 
aucayaaiad by anir|*ilc alec iron [ r 75 ksWi, 
lha arstsa apactrua uiiafi up lo *«*rgia* 
r* 300 kaV *ni highvr aod bends mr icwarda 
lewar aririlae i^WkeV). Ths <Kaad group, 
which la unaccoipahW 6y antritlic el*:iru«i 
burata, eahlhita apKin which (ia vary wall ba 
raaraaantfd by expeniuiali in anargy with a 
■ill e-fold I eg anargy of - IS »#V. Ha have 
»ppl*a*nlad thtae dau with McaartMan •»> 
Minot wiib aa idaailcal nnoor i/iin on lBEE-1 
dan lo tb* bow ahocb or within tb* gNMgaitU 
tail. Hhwavcr IBIE-I i* upilraaa of t ka low oh** 
ael IIK-3 oba*rv»» « bull l ol grnip 7, leEl-l 
ohnrns dlffu** wp*lr»«* lonq. Wh»a ItW-S 
obMivia buratl of group >. ,SIB *' .**"****. 
altbrt no burala, diffai* iuu or highly anloo- 
tropfc'dlatrlbutioul. II ia nggaiicd that group 
I Ii of eign*tO!pbaric origin while group . la 

bow aback aasoclaiad. . ' 

■ j: Gfophr'. s» - 1 1 *' tK r r 1M0 “ 


5710 Solii* wind Mgnttlc fleldl 
THE CABRAL AND IKtERPlWETAR? 


tHE'COMMMUiD IlflDlPlWlTWT CURRENT : SHEET IN 

: L**?! RvrfiM (Goddirt 5 mh Flight Conterk -labor,, 
alory for Extra term Iris I Phyilcs. OreotiDglt, W 
20771] A. J- HUNdABinm and 2h*o Xva-po ' 

■ A cqaparifcui of MW • tr * * Obtan/Alidns eT 
' tha inwrpliiwtai-jf P»twra In airly 1975 with 
{£ HzladR brljfilMM curve i .In the e-eoruMaattr 
data H LHU »K*rt tw »•» litter ■syjajd.ati* 
firi with S3 IDotpoinM of the (Klor boundary ■ 
EUrfac* t* *P Atturaty of n * vlr4 I 

MMtOd bv Ul lew ot ll, (1990) froa < potmtlit 

* iT7-«nih artrgge oT Mt. UMsea 

:{JS(Shirie vMMtfcJ NtN bei.Siiri^lts *nd a 

UHirtt wrfaca 4t Z.SRj, it (iallir In ihBpe IQ [he 
v^rortratir' aiulaua brightneli curroz but eatfQds 
KS^tatitwlBS. IM Knlloi observations gin 


(he ijnr M-ljr mlulr-n tin >hl/h j l*il >>f (hr- IU 
Uir-lf f>U-nl ul Ihp nc-itrjl lln,- ul-. p-.»iMc ll.' 
F.r0irn4“»ti-r rvl'jltl in-l tho i 1 .*! Ini. i|i(.i ir.r* lint 
l»r letter 1-vjr.lir/ -.•irfs-:i- prut i/-l / i-.ir-n^c! t-i 
■Vlv In in^ n.>rl'u-ni h|-' 1 I>';rc jr. I r-x . ?•« kn li- 
W-ilhcrn h,’-.ti[hrr», with llttlr tr’r'M 

i.56 on-« 1 Vl Ih- vjrf ICO «!' wlrflt-J -1| \>tr-. I *1,1 / 
fr«.- ■ I ■ |, l c MIlM nljr.,' H .Hr «1<? c.n'f ll ,r itl-.n) 
Vi lir it lug i ■. I q n i > i>. int q < :nrl • 

l-*t »cr. 

••Ml.*., ) '• . r H. VI-I.II ir 6 1 >1 t‘i'k.1 I. 
Ih. 'iii.n.if ‘n« .11,1.1 I— lie .i.i.-nr . -|. rr, r -./.-i I , 
It.. tr. |.r,> -, !11 'll. 
i • • -,\ .. . Pi... . 1-" ' 


•111 lllMIt. licit, 

nn-i ■+ nuiHi 'Win I- 

aih-oai Tittr-ir •: ?ir.'r. : :>«-u 

PV‘11 

e. t :i.«*ur • r i- » t . i r.-.i ,.i , •• 

Ii* - • Pl • >-T >*.* ■ -1 • illt.-'ili. S-r.rl,., • ill!- 
. r « I « v ■.‘.'ii i 

[p... Ii£c • l willin'* 11*1-1. SI I ill ■ 

ilx-ir-.il III, ih'- l . 1-- 1 th, • ■ 1 1 1 ' 1, 

J-H ■'*! ,'irll.lr j- ill. n I,,.), n i>. . i- 

irl riJI.il .‘tiuii.*, i.. i h ii. • »..• .. . . 

i, 7 A II". -t J ■ i - Ir • tt. i-. ,.i- 

mil, •■lutirlr (l/l.l ■- .y.r l - -m .l„r|.|* /. 

flltvX r, .oilr-J rvriil ■» <•!«■' IntJ I, ragl.-n, -I 1 . 
frrjutni'v r-jrbjl.-n. c ) , ---it i . 1 1 n In, cl.-, i r -«r ir I 
■hrrla MuflngJ nx ,n elwilrl,. flclu ^ 

«f,i r *- f J ■•) llif -Ii'cu, trh 1 > ,n • ,r>i. 

St < , • " . ;..»»•*■* ** " ' * i . ■ i , 

io t‘-, >•- i Ii 7 • iHn,i: ii 

ale t r, nail., si :i, *> .. >1.,i l ■ ; I-. > 1 ,1 . 

«r a l»w kV an J IjiIi j.JInjI «*U xiitHi -a;,, t t 
I'* lcn?»phur* of * Itr. lx JTu UP., -jnr J. ?r -, 
ll* lacllu41n.il .(nits u/ ihc !.P.c.lc ur. I ii.i |‘t 
rjgnlliil** of iPsir o>*ji-.<-J ul.icrK llcl/c, [t 
I, d(gU«J «hji th* f i r.l I I,' I rl/.UK llvIJ Ini 
luf ecu 1 r-irtlel* a.fclrrciltn r*gi>p rj. 6, 
c.*nflnv4 re gccoixrric llotjxro laau ihm i (*-. 
F[. (Hr, trio fioUi. /]/ciMiailc ah'.ckt, 

J:-jbl* li;.rr>l. 

'■.fijhys. p«x. Lett.. Pup«r IL081S 


11 13 Eire i Mr llalda 

defeni-encc or folai-cap POTENTIAL r*o p oh iutlf- 
PLABETAAY FARANETZIS 

F. H. Prill (D*pt. of Spat* Fhjaira A AiLronaa/, 
■Ira L'nlvar airy , tteuican. Trio* 770-k|| g. V. 
Jplre and T. W. Hill 

w* bava rcorucaJ tna con/acllcn (ClsMlal Jrr? 
accoa* lie polar cap free data obtained m Mgk- 
loclliiatlon low-alilrqde *af*lLlt*s (A£-C, tt-1, 
11-11 ud rurrelalcJ tkait psttnllei kiiummui 
vltb various ucMutloni at piraaalvra ■■,/',( 
aloullssaoualy In 17^ upaliase aolsr wind. Thrie 
ccablostl&os of axljr-wlnd pliuwliii consli, n( 
prailcl Inns bsssj on eagii«(ic esrglng theory stl 
■u|4**llens bsasJ an ejrltar leplrlcsl work. Wa 
flrJ that lha bulk ol tha pqlaatlel drop, and Its 
yirlstloa with tetarplaiuliry aagnallr (laid 
(INF) Faraaataia, jrt aucctaalully prcdlctil b / 
Barging CPirory (lo ths accurarp with which |Pay 
can praaontly b* euxrti), but that ■ alanlft- 
rant 'baekgnnied" pMasdii drop (- 35 kVI do** 
rn depend on IMF paroarrir* and My tkn b* 
ittrlbulad to an unknown preens other than 
carglag. Our r**ulta ladlcct* ihsl amall xilara 
of tba IM/ are oapllftal by a Isetar of 3-10 at 
tb* dsyald* aagratapaasa *a a cMMnai alfert nf 
bow aback coiyitiilqi and (ha Swan-Wolf depletion 
Uy»r alfert; corcalaclans beiwean IMP paraoeieta 
aaJ th* polar-cap jolanilal drop are dramatically 
lopiaxrd duo thli aapllflcailos la (ahan talc 
aicMBt. Tha par sit 1st drop la bailor .correlated 
vltb INF paraostara chan with gaooagnetlc acti- 
vity Indicts, pruuubly barauia tha latter tr, 
■ffericd by Qoa-ltMar leponaei af the oJgraio- 
aaAicra ta iha polar-cap Input. 

J. Cvophya. Ret., Hue, Papar 1A1042 


1731 HapwiPpniii 

iBCt-i, -a am -i oesnvKrioi or mm imw/urnon 
nrrucu am nnxuuxnMY Baoat amd tr SAmra 
HACMrOflmni A RAPID TMWMAI. OP THE 
HMMITPAMII 

l.plwiikaiur tlMtltute of Oeephyaloa and 
PlsMtsrp Physio*, Ualmdly of CallfomU, lot 
Angeles, CAI, H.a.Eivaiaon. C.T.ftuaatll, ud 
I.J.PuiLhl 

The Into root ion batwean an Into (plans tary 
■hook and the earth's aigmuighMi won ebwind 
by 1(0-1 and -2 cm August 31, 1919, Th* two 
tpMMHft wars Initially Inside and near tba 
nee# Of Ih* magnataepharaj separated by about 
IMP kn. Tha shock. Identified by 1UZ-1, 
r cat-bed th* vicinity of Um hazUi In 
appr Mini lily half an Mur,. Aa i remit of lb* 
Interaction the MgneUapbBrin bwda/lia e wrt 
tepidly earthward, ao Utah in lasa khan Uuaa 
almtei bath tha aagnaUpeuae amd tba Jbow shock 
pasted over tb* IM and *1 ipeoaorart. Tla* 
daisy* bakwaae U« two apeeecdafl ylaldad a 
boundary apaad of 111 U/tn Ih Hi* 
aagnaiopauae. nils aacept ioaally large ■ peed 
provided * rapid scab at Um boundary at the 
tine and plaee of Observation, but Important . 
dlfreranboa In bouadary structure existed in 
data taken S itcanda apart by lb* two 
kparesraf c. A cetatlml nDxati umf 
pr*a«nt during the 3BO-2 croealng and obapnt • 
daring she IGtp-1 croealng. Th* laqmtogau* 
thtckncaa wys found to be 160 ka at igZB-1, sad 
189 k» at »B-V. The daU Iniltiud bwnikry 
■tructure on a scalo of HI ka or lea*, aad/or 
high frequency i* 0.3 1 Nst Itrq* awpltiod* 
tauporal wartatino*. Tmh reaulta aro - 
ineonaiatent with global auaiy mu 
taowiMntim but ere mpitlMv with localised 
patchy reconnection, 
irephya. Rea. inrc,, Pjp«f IL0806 ; 
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Wi) Hjgr.ulopau'.tr 

JKS.U*®' t,,C rrfLD WCOMItriCH AI THE 


£AkT«-S mmSi — 

5 , i'-°; t SS5" ,!r S p W'artfv.iiEh College, Hmo.er- 
N.H. 0H55. IIjA) o. PjichnjM, ]. Pipj.uitQMk I*. 
N. icIaplB. G. KinrendBl, S.J. 8am, 


A'trTda*, J.T. fatting, ami c.T. Amall 
Elestn pngc* Of the (SEE teLellltci ihraugn 
th* frcntildc lerri-qtrlsl ntgnctQE'iute < Inca I 


- , — ■■■' uiruuon 

?* Wide tern-stria | niflnetop-iuw l Ion I 
f!" B P W Utltu, « X) hitt been 

mem I r led, where the plsima velocity In the eeq- 
netopimp and boundary layer vat lubiUntlallv 
larger than In tho »4]ntto-.hMili. inn paper 
eajmnei ihe nature nr the piaina Mew, magnetic 
mid. arvl energetic-particle Muse* tn their* 
rtdtent. With a view (a determining whether the 
■»Bi«ity enhanee«t)nta can be explained ti Mg- 
r.etleflold reconnectldn. The principal quet- 
tlen !i whether the obitrved difference fn tan- 
gential piaina velocity between a point [n the 


njgnetspjuie or boundary layer and a reference 
point tn the adjacent ragnetoshealh, had Ihe 
eanv direction and wanltude at that produced by 
the Harwell tcretiM In Ihe oagneiopauie. For the 
i! «*»•.«* *« r *1 8 ratio of observed to pre- 
dlcted «eltKtty difference was In Ihe range 
O.e-1.2. with a cHipaiUe average of Q.a. The 
average angular error kjs * 250, M lth a coapoilte 
ll)0 - rft * results would require 
ID of the crossings to have been located north 
S'S*; reconnectldn line (O n < o». and one (at 
l:* " *“•» ““th of I* |V Q »- ,h * ®n 
ofitalned from e Ini™- variance analysis of the 
magnetic data were eostly poorly determined, but 
in general their signs wgre consistent with the 
plana remits. In several cases energatlc oag- 
natosphgrlc particles with the proper flow 
anisotropy, and, In one case, reNecled ngneto- 
theath particles, were observed outside but 
adjacent to the ■agnetopausa. All of these 
results support the reconnection hypothesis. The 
energetic particles were also used te Identify 
the outer leparetrls surface. Ihe electric rield 
tangential to Ihe Magnetopause Is inferred to bo 
in the range 0.4-2. 8 mV/m. (augnetopause, re- 
connect I mi, plasiu acceleration). 

J. Cecphyi. Re,., Blu*. P.ptr LA0941 


STM flaaM leatabllltlea 

m«|CaL I TOOT Of imaSIVR TEARING KOI 

iiitaiiutt u on-cnraiNT plasmas 
T. letiem (lasiliuce of Spice and aitmutl. 
cal leleeri, 4-4-1. Inili, Ha|uro, Tolfg, Japan) 
4 mwiliil slat 1st Ion U peefoned to Invsttl- 
the Milt Kir (Mil af she colllaleslsit 
tear sHi Uatablllty. The veeulie tra found 
conelaieet wish iht pvvdimion 0 r the chsovp br 
Galeae, Carealct, >M Athour-AhJalla. who pre- 
dicted tha aalattnca of an avploalva phaat of the 
Inatabllltf ctuatd St lhs magnetisation of psr- 
tielaa br rt« psriuibtJ tcraoaant of th* magnetic 
field naiwtl to ihe eeuirel eheet. Slue ele«- 
lioecacic affvria <a the evolution of iht lna la- 
bility art etglarlmd a priori In iht praaans nu- 
■erlrel aleulaiton, we do om obtain cht final 
anewai. lui there aim la he a good possibility 
of iht ripleslva evolution of tha taarla| node 
■ratability tn tea nonlinear atsga. It le argued 
that far a auffleleotlv loag* wavelength pattur- 
hetlua ihe iwnllaaat espleelvs svotetlen can ha- 
rem faattr than the unllnaar rcsl. scares node. 

It Le further noted that in# part lc Ira are heateJ 
alia) ail rally within tha manat Ic lilsivls by Iha 
one- 4 Inina Iona I conpcaailon pi areas. dear Inn 
mdt ImmMIIIv, upnrtlc ifcnninllcn, nannetu- 
lall, piaina shvsll- 


».r.c*fh,» fun., ■l.je. Taper I anils 


STS) Mum Inatahlllty 

UMt-nniD-ciin (NSTUiLtn and its issociaiud 
usimnn it ni nvrui sure or 
cuta'l MQOTOTAU 

bn-yla fu (Dvpe of tilth and Space Setaacaa, L'nt- 
veralrf of Cailfonla, boa Angela*, n noiil, 

E. I. Qiial. h. C. II Villon and C. Hi 

It haa teen euggeeird prntoualy char at the een- 
lar cl iha aarih'a plaau ahaac chare ttlata a thin 
nm-edlatal le layer, tha neutral ahaat, ahoaa 
(hlclneia la of tha order nT cha 1 m lyTeradlua. 

Tha Ion Jlnrlhutloa fn each a thin ,Kcn nay have 
m-aannlllu fora. Tha pnrpeM at thi* 
paper la le era struct a eea-dUaaalonal "oon- 
Mmlllaa" nodal for the ataadp neutral ahaac and 
to eaaalna tea ten sillily proper bias wlih riiitct 
to tha lewer-hfbt Id -drift (up) H >t. a cemblna- 
tfao of a tnliiMsa lUttlfaueSoa and a aodirted 
41 pare' dial rlbui Ion lor tone la taken. v« ,)»■ 
that In tha Unit of a (Mn neutral abut, thu 
dlatrlbutlan la a aora powerful asuceo of free 
energy than tb* aaual drifting naaweliun. le la 
fauikl that aoat reglona within tha neural ahaat 
ara unatabla. The fraqueoey apeeiron of chn an- 
ninble wavre la aurly aba km ae In cb* dtlfiing 
■nawellfan caae. Al dan pravlaualy by Bute at 
at. <1118), tie fiiyiBcj apaeenaa la [a Rood 
agraenant with th* glumtbna. Iha grewth rata, 
earning a wndlflad llparm* dlatrlbutlan fund Lon. 
in found to la anhasetd conpated to Chat daa co a 
dr lit lag untllUi nodal In a portion of the 
ahaat at tone dlicaac* fine cha null of (be field, 
tt* aaturailan level of (ha fluctuating field acd 
the Bnonaleu radailvtcy aae cal col a cad tn tha 
ar.tlra ahaat ualag eanaat relaxation aa rba eta- 
hUlaliig aachaaln acd ere found (a be 1-4 tlaaa 
lariat than there la a naewalllan ehaat- 
J. Gaoyhja. lu., line, h;ir U09JJ 


3140 flaana aotlcn, c;aracilcn or circulation 

mzz-DissisicsuL onovin wceu-ug or bthuuc 

iitcwKTiai 19 m aaaciiKTic tail 

J. aim fhibr-L'nlvnraltJt Ixbui, D *613 bebn. 

V. Caraany) E. V. Emj, Jr. 

Iha uiulabli dyiunlc rulvUoa of Iha mgnato- 
tall la itifcnia so a i»Hn accartasca ot en- 
heoeamat of leiirtivliy i» studied by srue of 
a Ihfaa-dlmavloml, llna-dip*ad,at, ew-llaaar, 
reslaclve KKfrcpj*. w« atart Iroa a riillatfe 
thta«-dla*r.il-:aal aelfcjna latent tall mdel in- 
cluding tilling la y rad a and plans abrat ahlc- 
iaalcg tswatii tba flaahv. Many faaiuias that 
at* bat land to cha riel aria* tho upioalnn phaao 
of Uil:m developed without any driving nachaa- 
lau at tha bf’iSdiry. C^nf liming oar] ter IUJ- 
dlnanalenil remit a. we lead plnrae sbret chin- 
ning, oe:utr>a:a or lttong flow aal nagatlvn ■„ 
Icdjcel alailtic (latda aad ronatfon of mucral 
llaea aaj a I ill -ward ativlag "nagnatle bobbU" 
ui "flaansld.* 

In addltl.'n, the laiulie hkm that the occut- 
ranca cl I, < 0 and iha ahapa <if cha naoctal 
linen at* am copter than In >-Q nr>dali vim 
Iha ovgailvt I, ganr rally eta raattlctad In 
tlno acd syica ihai ritong tallwatd flow. Tha ln- 
cieaie la pliiai ihaai tnickreaa and S, reward 
the I lank t of tbs salt csjtaa (ha neranecHtin 
ard BLcalarailon procaas in be liultaJ (• tha 
y-dlrecilia. latthvard ft.a the min K-llna e 
dlvttalon of tha aioii-tall fur rent la found, 
being aatlbwatd «> tho dam aide ..f the nil aa4 
tallwaM on Iha duel aide. Ai|Ku|h the mgnallc 
field luvu u at to leaf nearly petpamicular so 
the diverted entrant, mi llald-a|lgn«d cnap>- 
nantn of ihe rutrau main InsMa tha plem 
ahaat. Than hare ib« ilgnatutee of raelm ] 
auttenia LIIIIm and Mrarr. 1*14) flowing tell- 
mid ua the dawn ride aad earthward m th* duel. 
•MS: •^•H‘»4.m*nae1« t.^nmcctonl. 

J. Cr.'phya. In., live, fapar 114441 


5»B3 Hlisae nolion, conrtcMm, or clrcelallon 

ccH'3HiiwMSHni3M«tic emvecum 
T. V. hill (C«l, of sgaee Ml, »lc» and Mronorw, 
ate# mii'iiif, Hiusim. ii TJtnii, a. j. 
Dtsslcr in] i, j. tfchnr 

fhe IcrglMIntl aiyaeelry or thp f a eltwe 

tarus. ci CWlcirt »y me Hgnetlc-i«Mly nodal 
**J by Ier|h- baied wiical aiirtymy, 

B'Crldts a driving m-iilw fee a coradlN 
cemeclloa mire in Jupiter’s >ao»( to sphere . 
Hex oe (•A.ia sent gusl unite prscarlles «l 
this cvurillgn irslee fee* the general tsMlIets 
mil *4.11*1 Such § mien. The eeredtlag convec- 
tion lytlen hhhi capable of providing both ihe 
deiirm M.ifel irwitni aKiialw '|vl|i a lira 
scale witlll* as short as a few rttelia* mH- 
tds) and the faaNM nerMnlt* for eafract- 
ing merqe fra* Afllir't roiillen (at a' 
rale - 10” w) for driving a wi* variety of mg- 
noioiphcrfc shenonena, A si niter caret Ji tog. con- 
vection ly ltd* nay occur In ellth.ritttlga.daat, 
natrd NnlntWni, f«r iingla , that »f 
Saturn. 

J. naophye. lu,. Hon, Fapav IWtrk -j • 


tftO flisni n-iilnp. convocilon, or clrculailan 
Ol 1IIK mill rlC!) AM> SCATTFRlKu Of PPGT0KS III 
■L'711 Klt'o tV'i'.KTOu r III. WF 
D.n. f.iihi.ao (Inotllulo of .'rophyalca and 
Planoiarr Phyal.o, L'nlvorallv of California, 
l/>s Angalca, roll fori. In dao24> 

Vo investigate a r-hlol Iiy which 10 keV protoni 
a^rlcralrd on Jo* Inn anrarnl flalJ 1 loaf nra 
a.'allorrd and locnllivd id cfas rotnellc squalor, 
lna criterion that the bran danaliy nay be suffl- 
rlrnlly laty.a co tcnoroio lugnaioaonlc wavaa 
IrjJl C. il.» evaluation rf proton bran fluxia 
rnnalalam with iBCont Vsragor otsrrva Ilona or a 
h>! high e pi anna ihrec In Iha nagnotoaphare. A 
rod cl nf (ha All via speed In tha plasma ahael 
for buth Inbr-und and outbound log! of tha Vsy- 
agar I encounter la prwaenrad. This oodol con- 
fire Mddlngton't Unit of departure I™ rigid 
corolattcn beyond (he point where thn rigid body 
co rots t Ion npaad aqusln the Allvan spvrJ. 

Finally ue explore the paaalblllty of nnn- 
aJIaballe acairsrlog of Bapor-Allvrnlc Iona by 
Bagnecohydradynanlr uavoa through out the piaina 
abaai as a bail a for hlgh-anargy rail fsrviatliin 
of anblent particle dlecrlbutlona. 

J. Crophya . Raa,, Blue, Fapar IAW'3 


IWi Plaaaa sullen, r ran set low, or circulation 
0MKRVATIOH3 OF MIU ALICHED I CM API} KBCTUH 
BEAKS mm SCATHA <1)1-21 
J, b. Rlchardam (Speer Sclancea Laboratory, T»a 
Asroipace Corporation, P. O. Boa 91ISF, le* 
Angela*, CA 10009) J. 1. Fannell aad D. K. 

Caolay, Jr. 

Iurnao flrld-al Igntd baaee of Iona and 
elscironv hav* bees obaorvad by slrctravtacle 
analyiera on the SCATHA <P7B-2) aatvlllt*. Tba 
bean) have poaltd vratgy apaccra utth entrglaa 
ranging Iron tana of aV to aavaral kaV. Thoaa 
bejwa show o alroni local tin dcpmdonri, with 
occur! I nr* ftaquanclaa peaking near local Mid- 
night. The oicurraoca frtquenclea ef thsia 
brira are also poaltlvaly corralacad with Kp. 
iVepjr l»«’nB have bars dose with SI-1 obaarvatlsM 
ef I lsld-d] IgnrJ Inn riuxai, auggoailug a direct 
ti-loMonnhip ben., an iceele rat loo ol Iona at leu 
.till lode in aba auroral raglon and iha obaerva- 
llui, i.r (laid aligned beans at th* equator near 

e.n- br.uiuua nvbli. 

I. Hrophyu. lei., Blue, Paper IA014S 


1740 PI ami nstloa, cmvacrlaa, « circulation 

wtun or m HAannc-nux-nm asd euctmc 
CUU 0T Dtscgimou or mo<etosnuic flaska ahd 
E nUT FUH 

G. AlklMoa (Hatibatg IsatltulS nf Aa trophy* Ira, 
Hal tonal leaeatch Council, Ottawa, Canada) 

The duality baewran electric current and n*g- 
ratlc flui tube* la out llud for iha ugMto- 
apbera. Hagoatla Mux tuba* are regarded as 
fluid • leant a aubjact to varloua alvaaata. 
Currans cloeura thao beccnua cha dual of acraaa 
balnea and Feyntlog Factor energy flow a dual ol 
J'J dlaalpatlog. Th* atraaaaa actlag ou a fin 
tuba an eigne rlc altawaaa, which «rraapoud to 
cutrautu al ■ dlaianee, aad plaau atroaaee uhleh 
cur rtapond to local currant*. Iba duality 
batwam current and airaaa la traced for (rae- 
apharlc Ion-drag forcae, aular-wlud atraaaaa at 
tha eignitopauiai loaitlal affacta and cha 
elf me of anaigacle plana on flui tubaa. 

11 m airaaa balanca and dual currwit eyatma ara 
cm! Used far Idralliad «|nataaph*raa of Incraia- 
lug cmplastty. For a alnple nagnatoaphara ulth 
no convective flaw, Ihe balanced atraaaaa ara 
■0 lar-wtnd praaaura asd nautral-ihm plama 
pieaaura. The curaaipoadtag curtail eyatana ara 
tba Chapnan-Farraro aiguaiopauee curranti and tba 
nagnatatal 1 cur rat ayatan. Ihe introduction of 
convective flow Intradural fur that it rants! 
Loueaphurlc Ian drag, Alfvaa layer ahl aiding and 
as lubalasca In day-alght nagnatlc atraaaea dua 
to traaaport or flux trbua to tha nlghtalda by 
tba talar wind. Than atraaeag balanca and hrnca 
tba corraiptndlng additional current ■ 1 tba tono- 
npbarlc Pedaracn currant asd tha alartrojits, tha 
partial rlsg currant, and two other currant 
ayalana firm the ugeeiopauae asd ull suit (era 
a clou rd currant ayitm and do ao by tha region I 
md 71 fluid-aligned currant* of Iljloa and 
Paccar*. The aoatgf flaw lu che above oodale la 
daacrlbed bach In tarn of Foyntlug vac tor a aad 
(Tn abovt currant ay at ran, 

Tnpora I warlatlona a unload arei (1) aa 
lnnaaaa In dnyalda urging end/or nlghtalda 
racatuiaetlon, <1L) an Increase in th* aurBF 
denalty of plueua In tha plana abate, (III) u 
Incnaia In lonoapfaerlc cooducclvlty and (lv) an 
tucieeae In aolar wind pressure. Each nf tha 
flret ibzaa requlraa aa lncEaaaa In all the 
cur reala and atraaaaa aiioclatad with coo vac Uva 
How. Tha syuptsu of (III) era vary nlnllar to 
“7 of Choue obaarvsd during ■agnatouphirlc 
uubicon and It la emcludcd that lennapbarlc 
conductivity tnhascauat lu luportast In aub- 
ataraa sloes 1 l raprsatata a uajor dunga In the 
force I affecting the flow and. In tha dual 
picture, of the currents associated wish tha 
flow. 

Finally, Iha elf act nf aurore-si loci* tad nag- 
niclc-f iuLd-allgind electric (laid* are «ra- 
aldarad and the variation in tha riewa when tha 
““■"•L cmpooME of Hlaccetc flald parallel la 
th* me U Included. Qulat dlffarnt pluua 
tranapett nay rrrult even though tba north-aouth 
urtdlm eroae-aactlou ara rha ami. (Kagoata- 
aphera, conoctlco). 

Eav. Geaphya. Spaca Fhye., paper I ROT 13 


3770 Start-period (laaa chan 1 day) vaTUtlooa ef 
■ague tic field 

POSSIBLE QAKU lg KA TUBAL Pc 1 FOUATIOH ACTI- 
V1TT CAUSES *1 BAIT 

E. lamadonl, A.C. Raaar-Snlth (Sad lose Inca Ub- 
oraury, Stanford El act ran Us Uharatorlaa, sua- 
lor< Ih lvu.lt y, Ztoaford, Calif. H303) O.O. 
VUlui, Jr. 

in a previous praltaiaeTy study el tba diurnal 
variation of Pc 1 pulsation activity at Stanford 
durlaj (oar Booths la IMS, nvUaoca >■> obtained 
for ehia|M tn tha m« ef oECjrrnu of tha pul- 
aacieua atumd tha IImi uhaa aarvlca uni atartta 
and laminated by tha Isa Frucleco lay aim ta- 
?««?“!!* tlwn “fat *■ [Fraasr-Saith al al., 
HF9J. Tha prasmt study ax land a thin narllar 
work by asalyaug Pc 1 pulralkn dal. recorded at 


Btaarcrd during 1976. Spectrogram* of N-J |a o- 
nagnstlc activity vui praparad for tha cosplata 
!“■ 11-nlnota latarvala contalalng Pe 1 pul- 


natlea activity mra tabulated. Tin dLuruel ^ 
vatuilnne of tha p e i activity (aa naeaurad by 
the** 13-nlsutd Intatval.) for uvaUaya, during 
i “I *' ta "RXatlau, and vaakauda. durlag 
which BAIT wea tat nenally In opaiaclMi, MTB 
coupatad. Corialaclnae of tho observed dlffar- 
f UT , , c**** U “IBaai one* again 
that the ultra-lov-fragimcy *1 tetrouagstt 1c 
nateo pioducod by BAIT nay bo Inlluanclsg tha 
Mcvnanca of Pc l palMtlana aleug thn lunford 


gamagnatgc oarlAUn. 
J. Cwal,,. Bis . . glu 


Caapkja. Me., glua, P,y« r U1041 


S’LKa;' , ,i:s <1,n ■- v*vi 

SSS”"' “» 

assutw-jiBasSr^- 

Itenlac I TOP trail aad IimmIm m Znfm-M ! . 

1“ »• aamitla norsUTiou/r 3htu « 
pral*. perfodlo M aJa.fS mV*. ! ? 
bntu odenr < rr:! ™'! . " ™«alca . 


*. Bagfbnri. Ut., U>, Fapek UOm 


MM Wavs propagation 

BIWLTAnOUS OAOUm-BATELLITE 0B3EHVAT1OB3 OF 
LgMSI-PERIQDIC (qp) ELF-VLF SXI83T0RS BEAR >6 
B. 8a to( national Institute of Polar Raaaarch, 

9-10, Elga 1-ebona, Ttabashi-ku, Tokyo 173) 

H. Flikunlahl, T. Otakf and T. Toahlno 
Biaullasaoui grooid-aBtelllta obaarvatlosa of 
KLF-VV millions have bean carried out at Byova 
station (iM) In Antarctic* during the IH3 period 
by raol avtog tba talmatry signals fron tha ISIS 
l and 2 aalallltva. The quasi -parlodlu intnally 
raduletlan of gLP-TLF mlaaiasa at tha astalltta 
level, vhlob had oni-to-on* oorraipondence with 
tha I ut anally aodulatlon of QP miaaiona at ^yowa, 
was obi try ad la the vfda latitude rang* fros -5* 
to -78'HLAT. and also In the raglon S hours apart 
fro* Syova In nagnatlc local tin*. Tha apactral 
fora of qp minima obaartad on the I3IB aalal- 
llte shoved a clear dependence on latitude, f.e., 
millions In tba higher frequency range were 
obaarved at levar latitudes, while rails ions In 
tba levar fraquasey range were obaarved at higher 
latitude*. Although quasi -periodic intensity 
■adulation of polar chorus had generally ona-lo- 
one eorreapondasoe between the ground and aatal- 
llt* data, burat-ltke dlsarete mliuloua did not 
abo* alwaya ona-te-cne oorreapoudenaa between 
both data. Then results give a basis to non fins 
a pbamanologlcal nodal proposed by Bata and 
Fuksnlahi (198l) for the genarattrn usehanlan or 
QP euleelans. (TLF auleeians, grcund-aatelllte 
relatlonahlp, Astarctlea), 

J. Geophya. Raa.. Blue, Paper I A 1323 


3749 Cenaral (Spicscisf c Charging) 

DB3ZXFATIQHS QP DIFFERSKTEAL CBAIGWG EFFECTS 
0H4TS-6 

I. C. Oleaa (Fhyelu Dupartaaat, Unlvacelty of 
Alabsua, Uuntevllia, Uabaoe, 3SB99), C. I. 

Kell vain and B. C. Whipple 
Particle data Iran the UCSD experiment on ATS-4 
■have the ax lit sacs of an ulactraatatlc barrier 
arassd the ATS-4 eelence package. The 10 aV 
to 1 kaf barrier » elcotrosa la ahown to ha tha 
result of charging an dielectric ear facia around 
tha aa lance packaga to potential! aubacaatlaUy 
aora nagatlvn than the sal rtf rue . Banal obaar- 
vatlona w»ra uodalad with a apharlcal, unnnpola 
pis* dlpala potaatlal aluulatlaa, and SASCAP, a 
thraa-d Inane tonal, raetangular coda. The analy- 
sts ahowad tha large dlah anteima oo AT8-4 could 
produce a 40 V barrier by charging 220 V rare 
aagatlve then tba -BO V ulnfram. Qbiarvatlon* 
of lntanaa fluxia, narrmly confined in angle 
ud ibirgy, ware tracked co tha lsaulatlog 
surface af thu Unlvarelty of Hlnnaaota rotating 
detaator, located on thn othaivlie conducting 
acUiica packaga. (Charging, electric field a, 


particle uiaeurmsota) . 
J. daophya . Rea,, Blue. 


daophya. Raa.. Blua, Paper 1AMS1 


Physical Properties of 
Rocks 


4110 Elasticity, fracture, and flow 
FOIUmAL FOB GEO PHY I [CAL EXPERIKUTTB 1H LARGE 
SCALE TBITS 

Jauaa H. Dlatvrlch (U.8.. Caolaglcal Survey, 

») KlddlaEluld Road, Hanlu Park, CA 94023) 
Potential x search applications (or larga- 
apsclaan gauphyateal axparluaota Include 
aaawraaanii of acala dapandaoca o( physical 
paruatara and axaetnaLIan of Inuractlona with 
hattnganalllaa, upsclally (lavs such aa 
oraeka, In addition, Increased apscluan alia 
provldis uppurtunUlaa (or laprovid recording 
ruiolutluu and greater control or axparlaanial 
varlablaa. Larga-scalu axparluonta using a 
ipaclal pur poi, leu airaaa f«40 HFa) blanlal 
appirn.ua danoualrala that a alnlaua (auli 
length la raqulrad lo ganeran confined ahaar 
loiiablllllea along pro-axlatlng fault!. 
SaperlMntal analyali of sourci leiaraciton* lor 
■lavlatad aarthquakei conalalleg of confined 
•hear fnitabl llilas on a fault with gouge 
appear* to requlrv large spacluuai l-lnj and 
high confining prasauruu (>ID0 XFa). 

•aaphys. gut. Lilt., Fapar 1L0794 


4110 Blast laity, (reotura and flaw 
HTO XtKB CRAlllCAL BT HA VI OR OP A BBFORHABLI MCE 
(RACTTOI BtSJBCT TO FORMAL STUM 
'■ Taang and P. A. Witharapoon (Barth ■olanesa 
01 via Ion, Lawraao, gaclialay Laboratory, Berkeley, 
California 94770, D.B.A. 

A ■ Layla ghpalcal aodal la davalcpad to undar- 
ataai tha *(foct nf utsal atrial on fluid flow 
tfarwtfi a alngla frautura. IteuqhMia along tha 
fraotura walla plays a definite rule In ontrolllng 
tba rlou. in tha usual parallml-plata raprsaaeu- 
tiou lor a frautura, tho flow le proportional ta 
tha Cuba of rha constant aperture, b. Kowavar, 
wh an tb a atfaet o( (raefeura roughmaa la taken Into 
1C Donat, thu flm, (allows an iqalvalant "oublo* leu 
ram thn uaba o( tha ulnglu valua fur rha spartan 
“ ut ?! replauud by an approprlataly ualghtad avar- 
aq* <k >. TO obtain thla avaragu value, a physical 
■odal waa davalopad vheraln tha aiugla fractnra la 
rapnaantad by ■ eullaatlon of voids aad tha eluaura 
o( tha fractura raeulta fro* a defamation of than 
mlda. Tha nodal anablna on* to charautaxlxa th* 
frsetuxa rtMiqhnaxa (sou a calatlonahlp bateau tha 
■trau-dtapUcmant Mnauxausata of Intent rock and 
ttaai of Jointed rook. Thla calculat'd „1„ of 
™’ 1,Ba " 4° do. rats *■ ■ (unction of noraal 
■trass. Predict »3 (lev ratal ualag thla bo dal axe 
In good agramant with vaults lira laboratory data 
an granlta and basalt. By uklng auvaral alapUfy- 
lng phynlual aanueptkena, we have eliminated tha 
naosillty of InnorporaUng fitting paramtara to 
the (low data. In thla aimar, a baale undantaad- 
,n 9 ° r u “ factor* controlling tha (low of fluids 
through frautuna has faaan obtained. 

J. Geophya, Re*., Rad, Pi per IBQ840 


fur frILtura 4"^ Hw 

«PEW)€KT PROPERTIES OF JOINTS AND 




! ,ren " lh -i , » dUdcts are obtarvad whan 

S ?h J . «h!,? re .i* 1 ^‘? d 10 jhMr - '* ** 

la ini robin (a tion or larger, but ltis staiply 
inclintd aiparltlas it stiple size It incxiSed, 
Jhi dliplBcMBnt rtqulnd to Hbllla strength 
Th L 1nCr !5 M f hy tht rtan 9*»« site of sieplat 


EX EX’S * i*L* fr,e i! 'Micati that liras 
ul!' ?! U ShBU,d P* rr °™l L° Obtain raal- 

.. d,t ! *h«4r hrtavlor, dilation, 

1 pBI ® M i n !!» ch,n 5 M - BRipIr- 
n5 «K! h0d ST u» BffBCtS 

Bf Joint roughMis ud sanple size on ghgar 
string ih and dilation behavior It dsicribed. 
CwpfcF*. Has. Ult., P.per 1LM74 


4110 Equation! of Into 

HWMW EqUATIW OTSTATI Q P 

Of rillCUBt TO MO OF* 

*■1. Taaallioa ul Thsmia J. Abes. 

chain iraatir tba* l-i.t .... _ 


,1. _ r-»~ pwi, tranaittsoi nf wIm 

Sy.KK^S.';U:E h t;-%tSS 

Ua vltraaoolcklly d,t.r-l»d I . a*! 


5 -JE* nSt" “-SBriS 





6140 Lto. 171 otic onU olootrlam 
ELECTRICAL RESIST1V1TT OF MlHtiSSa iGJ. £^ tion ' 
HIGH THESHOOTHAHIC PARAMETERS “ CM « 


K. T. Farkhamnko (Inatituta of the Fhv.i 
th, Urth, Academy ol tha Sc lane..' Bf 

Grua inakaya 10, Huacou C-242, USSR) ““F 1 
Th* flret part of cha paper. «ft« t , 
ganaral Information on amleonductw S'dU?* 
trie physic a, ds. cribs. ..parluntH 
tha dapandanca of alactrlcal real„l v JlJ* f^I 
(afaot mineral B on their cation coopoaUto 
In a wlda imparalure lntarv.1 (u^ IImV? 
The dlf (araat charactar of dopondooco of mil 
tlvlt, on prooauro 1. ao tfd f„ vim 

muotly ionic character of Bloqtrln.l . 

and with v.lanca or cation, of iron. 
tal data ara pra.aiu which .how tha than»[^ 
•loetricalraai.tivUy of mlnorml. ?' 

morphia., dehydration, and decarbonatl..?^ 
r "wood part d.acrlbc. t h, roaolta “(“iuA, 
of rmlltlvlcy of wator-.atur.t.d nuJLJS 
rock, at high preeauraa and teaparaturaa. h u 
are given on th. .(foci of poroiity. , ™ 

figuration, . inarm cmpooltlon. c« c «“.^ 
of aloctrollto, cant ant of day, typo ef camnc 
aod er pa of (mentation on tho charaeta, of 
ularity p - f(p). Koreovar, a daacrlptin 1?* 
glvan of nparlmantal data on raelatlvlty of 
wataraaturatod magutle racks at high tamura- 
curaa (up to 160 C) and praaoiiraa (up tol.Skbarl 
Tba last part of tha paper analyasa tba char- ' 
actar of dapandanca of raalotlvlty of dlffarmit 
gronpa ef rucks on thalr mlnaral aad chmlcal 
coapoaltion aad on thalr atructura under coodl- 
tlona of high tonparatura and praaaura. In 
eendunlon, baaic taodanclao ara lodlcatad of 
lataraat for gaophysleo aod for tho uaagi D f 
axp trial n tal data on alactrloal propartlaa of 
mineral aubotaneai. 

Ray. Oaophya. Spaaa Fhya,, Papar 1R0279 


61B0 Thanul propartlaa 

THE TEMPERATURE STABILIZATION OF A BORBUI 
T. Leblanc (Department of Fhyaici and iha laatllut* 
of Earth aad Flanatary Phyatca, Url vara icy 0 f 
Albert a, Edmonton, Alto., Canada T4F 2JJ) f. «. 
Jonaa 

Analytic aolutlona far tha caopantora stablilca- 
tlnn or both square and circular boraholaa ara cov- 
■ ldarad. It la found that a pravlaualy publlahad 
■aluton for a aquara borabnla la lncortact lo that 
It doaa not raproduca Cha lull lelly aasuxad coodl- 
tloaa. Tha corract analytic solution for a square 
well, ■■ wall aa that for a circular wall, indicates 
a much non rapid approach to cha fomaiiojs cmyara- 
ture. Tba tanperatura a tab I Illation curves (or a 
range of thermal diffualvlty values ara (Ivan. 
GEOPHYSICS, vol. 46. no. 9 


6190 Inatrimanta and Techniques 
S1ZR EFFECT IH ROCK TESTING 

0. Baachar IHaaaachuactta Inatituta nf Tschaology, 
77 Maamchusatta Avanua, Canb ridge, Kaaaachuaana, 
U.S.A. ) H. Etna tain 

Satirical ralatlona batvaan alia and strangth 
have round mpla trearneni In iha Uliratura, nut 
BO cha effect of alxa on tha underlying nachsatra, 
This paper anaalnee site affect on (ractura Mch- 
■nlau In unconi lnad and trluxlal tcata luoag In- 
tact apcciaaos of various alias and oo Jointed 
specimens with varloua upatlnga. Scat lai leal 
■la* aFfnct and volume dependant strain energy 
affect can be distinguished and are shown to 
dinar sot ly affect Crack propagation and failure 
mechanise. (Site office, rock toatlngl. 

Geophya. Raa. Lott., Paper 1L0677 


Planetology 


4310 Atnoapharas of planatl 

A LOCAL DOST STORM IN THE CHRTSE REGION OF KA1SI 
FIX INC QRBITIA OBSERVATIONS 

Philip B. Janas ( Dopt. of physics, Vnlvaraliy *f 
Hlaauurl - St. Logla, b!|2l) and Nancy Evara 
A local duat storm waa obaartfad near tha Viking 
Landar 1 alia hy Viking arbiter 1 la Septaaber, 
1977, whan tha araocantrlc longitude of tba eon, 
L., was 340‘ (shortly bafoie vernal aqulnax). 

Tha otbltar obaarvatloai, uhleh conaiatad e( a 
tlma aaquaoca of pictures, show that cha atom 
moved at about 50 m/oac to th* ENE froa tha 
Lunaa-Flania region Into Iha Chryae baalu. Bath 
barodlnlo wavaa and topography nay have bain 
aaaoclaLad with tha ganaratlon of tha atom. 

G aophy i , Raa. Lett,, Paper 1L0937 


4910 Atmoepkaraa of planaia 

□Uiai 8ECH1ME IN THE TEVUS 10N0BPHIEI U THE 
SOURCE OF THE HOT EXOBFHI11C HTDROOEV 
R. R. Hodges Jr. and B. A. Tinalay (OolvsriHy of 
iaaaa al Dallaa. P.0, box 688, RlOhxrdson, Taras 
750B0) 

A global Konta Carle nodal of Us axgtpbar* 
of Venus, alnula ting tha normal axoipharle 
prooaasai, aa wall aa Uia produatlos of ■ ,h8t 
hydrogen awpoMnt by obarga axabang* of * *1“ 
8 *nd 0, haa boon oonputod. The poaultlog 
altltudo prarilat of atonio by drags n 
nonoao tr* lion ovor both tho day aad alibi 
bamlapharaa ara la rssisnabla agramaal with 
Harlnar 5 and HarUtar 10 obaarvations of LF»» 
shoving that tho lonoapharlo obarga *xoba««* 
raaolloaa ara a algnlflOBBt aouroa of 'not 
hydrogan, aod possibly tha domloaot aouroa. 
Howavar, tha uooortalntlaa m tha avolUH* 
•tmlo bydrogoa data allow toe prodootlon of ■ 
similar amoomt or nonlharnal H by ohaalo* 1 
proooSMi loralvlH H,. . 

J. Oaophya. Raa., HI A, Papar 1A0933 


6310 Atmoapbaroa of Planar* 

KAU ATMOSPHERIC OPACTTT EFFECTS OBEIEVO IN TB» 

BO XT HERN HEMISPHERE HT VlKIHfl OBBBBB 1KMU" 

T. Thorps (Jit Propulalao Laboratory, 4W° 

Grows Drive, Paaadama, CA 91109 

Obaarvatlosa of changing Kara oontraaia bp 
Viking Orb 1 tar talovlalon cameras have provl«*“ 
a daocrlptlom of changing atmospheric opdaxy 
tha Seutharu Bmlapbara (Paper I). ThL* r*P« rc 
•stand a thoaa naaauranania Into tha Rotttarn 
llomlapharo ovor a grantor time period end pro- 
vldan • detailed doacrlptloo of P*’ ot “ ,trle h< - 
ohangao at cha Landar altaa *■ (r * f? 'l 

Refloat ivl tp chengaa emparad with •P 11 **!, f 
liiuruiibuH pruducuil Ly fuur dim l atur*! I* 1 " 

■■an panic la aca tearing changna With atojm 
evolution a* wall as substantial opacity “ • , 

Mor thorn Hralaphora for tha duration of o**r!F * 
Martian year. 

J. Geophya. Raa., Blua, Papar 1A1043 


4310 Atmoapharaa of planatl 
PwrociaaamiT op phosphine and jupitei'i 

GREAT mo SPOT 

M. Hoy (Drat, of OOophyales asd Flmnatary 1 
■olaneoa, tal Aviv Unlvacalty, Tol Aviv, - ■ 
laraal) M. Podolsk and A. Bar Ni* 

Tha ultraviolet photolysis of yhoaphlaa, 
which waa dateetod lo tba JovUn atmodphaw, 
**■ invaitlgatad axparlmaeCiUy ■ A JE »!««"*• 


of PR, in I, waa photolysad al 300, 200 aad 
77E and a villa** alamanf si phosphorus **• 
farmed. Thla matarlal wad n*tth*r dark rad ** 


tha rod phooptwrua avallabla cososaTclsUy, oat 
was It roaoelva Uko tha wall kmowo whit* , 
phosphorus. Tha manured absorption *(W ,f * 
and film thicksaia of thla uatarlml 
lo corauta tha wivaliDjth dependent lm*|iaa»F 


(o corauta tha waralaoBth dapsmdaot lm*Blaa»F > • Y,' 

ladra of refraction, whUa ita real ladaa « . . . •). 

rafraotlao (-2.14) waa maaaurad dlraetly at v 

5893 'A. Tin a cat taring propsrt In of ff* 1 - - '• j • 

partlelaa qaapoaod of tba pbotolytloalJp' • 

produaod yellow p ha aphonia ware ea**"* 8- “j ■. ' C~ f. 

a wide raags ef aU*a aod vptlcxJ ihloto*****- ^ (*.* 

Th* b Ball fit tn thm aoaatrra of J Wiw' 8 “** ■ .‘T.:' 


produaod yellow P ha aphonia wars ea** 8 * 8 * 
a wlda rpdg* ef ils*i aod opt leaf thloto****'- 
Ibo, b aati fit i* tha apaetrra of Jra* Mr • 
lid Udt ^ik • art lei at with S' 




B*of»*a. baa. Un , t r ,:., V 


ttd ^dt was- obtained vitb partielat trttb » 
.rpdiua of -0,05 p r la a* aarpaoJ layaf ¥*tp 
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^‘ES'bPsT ITO sS'cSNaATJON KECHANI3M 

. (Eartk Be l apes Dapartaaut, California 

L . JW J» first Mar* year uf Viking on tha 
* local duat atom vaa observed at the 
lender II sits by Viking Qrbltar A, The 
,U ra l |«»«ad U " ,ta0 OBe “* ,l,n *** l “ l> “* th 

,, railed effsctiill the ell* for .bout 
" ... i E is caocladad that thla atom vae 
‘“"j gaioc I lute waves and that the thiethold 
27-2 d for .elution waa 23-30 - mc ' 1 
l^.llta. latt. , Paper IL0936 

POSITIVE BAND5 IN THE 
Si fflwii SYNTHETIC SPECTRA 
£2"; Durriftw (Laboratory for Atroapherlc and 
bM Ptadlcf, University of Colorado, Boulder, CO 
gw-Tiserrt jddraii: Ptwslcs DopartMnt, The 
SS'Jkte Unlvtretty, Balliaoro, ffi 21218) 
Se«tSl.otw«r»»tlon» of the Venus day glow from 
lMWBO II w« with th* Pioneer Venu* ultra- 
vialot ipictroaeur (1W rasolutlonl, a soundlno 
nctit uldtopa ind spictronotor (4 R resolution). 
3 iht International Ultraviolet Explorer (0.4 A 
riwlullon). EhImIobc duo to HI, Cl. 01, and th* 
m (mirth positive syttu ara Identified. Emission 
nil factors hr the fourth poiltlva syitM ara 
uletilited utleg i high- resolution solar flux. Tho 
IwfUK! of solar Mission lino sxcltatfon to 
(Jli Muoreiunct ipoctruo Ii (hewn- In partlcu- 
lir itvoral band* of tho v 1 - 14 pragraiiion ore 
INetifUd and Urnir axel tat Ion mechanism Is shown 
u te floorttcenl scattering of solar Lymen-e radl- 
itlwi Thi CO (14,5) band at 1192 8 Is a proalntnt 
rilinded iputnl feature In the Venus dayglm. 
IM (14,1) and (1*.4) bonds at 1317 and 1354 8 ara 
tltn&d with the DI 1304 and 1156 A features in 
Mr risolutfon spectra. This identification 
moists the problem of the interpretation of the 
ntle of tha 01 1304/1356 8 Missions fron Venus. 
II also provides an additional rent* sensing lech- 
ofguB le diterglne th* density distribution of CO 
in IM upper Ibusphere of Vanus. (Alrglow. carbon 
Hftgilda. ultravlalot spoctrum). 

J, Gwyhy*. Res., Blue, Paper 1A1031 


i!(0 Inurlor of sacn 

UUI FUMR- FRACTURED CRATERSl EVIDENCE FDR VIS- 
i.m J ULAXATIOH OF CRATER TOW GRAF NT 
]. Lyan Hall and Sean C. (Rolen on iDapactmunc of 
Firlh snJ Planetary Sclartcaa, HsssachuaBtta Tn- 
illlsll uf Technology, Cambridge, HA 02139) and 
ion V. Ikad 

Ji [Mi payer vs evaluate quantitatively the 
-171th, sis that topographic uodiflcatlon or 
!l;:r- fractured creceta on the Hon waa accoo- 
;lUk<4 ptedoulnaslly by vleeoua relaxation. 
>.‘:illej the alupL* laauuptiou that tha noon 
eii is sodaled as having a uniform Newtonian 
ilKHlly, we coepera che obearved topographic 
;>3l Ilea lor a ouebar of rioor- free Cured cra- 
lui «Ilh tba proftlai predicted Iran cha 
mcni rilexailco of topography of fraBh cra- 
Uisof sLsIlar dliaatar. Despite che elaplu- 
!li ,1 the rhaologice) nodal, cha eomparlaon la 
HI!, |)od. Tha floor uplift, thu rim aubil- 
ud lbs eppirant subsidence oucaldo cha 
m hr the several r loo r-frac cured centers 
■ -jidtied ara wall Bitched by tho vlacoua re- 
luillso bypotbaell. Floor fcacLuraa. while 
I- Mcii log that a purely vIbcOus nodoi lu not 
«!lctl| valid, can be explained by tho Offects 
•• Itrtleclc edjustmant on tho thin brlttlo 
ll^rir'isxe. Tho assoc let Inn of manv f loor- 
h|.ivnd ccatata with Impact baa lna and ulth 
!-, lira of nato volcanlnm can bo undorstoond !r. 
'.rj<if * pconvuncad acceleration of cratuc 
'■liullvo In local regions of anomalously high 
»K-ij,fe«a csaparsturoB and charoforc of Ivv 
■Sia.ag.e viscoaltt and ihtn llthoophere. The 
. tilmlve extent of relaxation of rioar- 
lw *1 eietera can be Intorpratad In term* 

■ »ll:li«d tlxs InLorval of aubatanclnl re- 
;■ iilox foe each crater. That time Interval 
•" ■ hi each crater after local cooling had 
“'•'JIUliM lor the vlncoalty ta rise. 

- I'ttaspbere to thicken, and chv presonl 
,ri[hlc rullrl n bo 'froxon In'. Tl.u* 

- « rslexat Ion la a viable hypuihes In co 

tha topogiaphlc proflloe ol a nuuher ol 

'-i' fUot-lraccurad cratera, and the extont 

-l-;0ua relaxation of crater topography ranv 
••r-t «, s tool to nap lateral and lompocal 
■‘"•ii™ In o,, shallow tliocnnl atructura of 
_/*•"* , '" 1 OLhcr plnnois onJ mit»lllio*. 
tratarx, tlKoidy, tectonic.) 

•«:i‘.)Fa, »«., Rad, Piper IRIW8 

£*£££* oc pUneta LiXRB a uKs-oma 
*» OKJIBMiai (X CHUNK) 

“J "obert 0. Btras (Uxwr 4 

SS B72M lW¥ * r * itY 04 tUcaon * 

Iidu2l£i rl0 ll * ll * tlcr8 “ing the linar 
ocl ^ * r Psoduetion funotian and 

01 l8r 9° oratati 

CaUlato reeult* in an areal 
** ft 088 «afcgra imllk# that 

* CMliieto. At Biaulatlcna 
HHtate Ct *S. "»“*** waa aa extroelvo 
BaiSli , 2ii5? ut » °* Canute otataro free 


ta-7 , ux tno tna urge, relaxed 
*S?aitkTh! , *^ BBB 01 11 #H» «»t«*a terrain 
lavJTg.P 1 " Of tho now rtiaxad crater*. 

In. hiaM J?,"* cb “ rv8a « CaUlato, tha 
SSS*"?' fMAtation f motion U £ofc 
Si ^lllato, and crater raUntlcn 
anus?* !!*. •« fnquortly pnmed. 
rtiiutiJ oratoxing, or star 

lfcftU &tla •^ aul8t lon) . 

M. R«. Ult., p,po r 1L0BB4 

Seismology 

T ' E ** r Lhqueke predict ton 

W GEOCHEMICAL METHODS IH 

VL ,. 1CTID, ‘ » CHI«4 

flitaB , tKL 1 J wit - K-llo** Rad . lab.. 

St,.";! “911251 and LI Oul-ru 

''fer, n. 1 "“"teal anonaLlaa wara obaarvad 
: 'lMn . 1 riiJ , “ i? h * n ' L^ngllng, Tangahan, and 
>7 IraVuST” ,nd strong .rterahooke. 

'"•iss chtsir 1 a " ,l '* B8 ln (round water radon 

l “ »* H ' J® ,lduotl 7*tV; and UlaaolveS gust 
•‘■»|e* i n ^..„?' , ,t0 - addition, onocaloua 

Wtr * tfi.J , " 6,0r ,rrf quality were observed 

•■•"is ||| ( . . '“ ri * earUiquikea. Before eosts 
f r| '(porta »r fro " th * eurfaue, and there 

'.sld.HU KIT “ ,Dr, ‘ bs,n * «•»«• b Y 

n te grnuM* , I 1 * r 8 B *aount of radon date 
‘"■•lies, Th. iJ, nto ,on B-tersi md short- tern 
build Ir*.'. *™ have . radon 

!•'• IRsn t ,.,'P l' B " of froa a few month* to 
f r ' ■ J 88 ahort-tera enoaallee have 
"’te- ( firihwi.t.' ,U J , hour8 or laaa to a Tew 

^a^5 lC 1 1 ‘ 0,1 1 rBdon “ e " 1,lorln »' 

' "»■ Utt., kpor 110389 

i^tSss ^ c " 

S- : 

^ariWewma ww. : 

•*£ ^ T Of th. • 

f—^teSrtd ty 19TT - Depth 0 octroi 

3ong period 
WBSa - ff th* base of 

»4(«|| of tha deepen Ktsr- 

0 H| ‘^ ^ rirtrLu!^.^ n,kBl F 500 burs. 
istJfJ*' 8 Invent “° u Da 4»U rtxa the T^ 

fteae digital ea*e.bfP-aM 


recorded bar thu SRO'e uni ASRQ’e broaden*! the 

1 SSk'S 011 ' 1 * wth 9“h«e “1th ouente 
us omuU sa lCr-“ dyne-sm; too Basil hr either 
traditional rlrat mctiLa e&lutlone or p-va»e 
nodMUng. The Inversion procedun was applied 
to data In the pose band rrou jo to 130 e«. 

The propsgatlffl phaaa for the Una end the 
Mayiolgb wave, was cullbratad with slgntls fro- 
two eurthqusXe, for which tha source phase vs. 
i?”"* fr ® thB P-"* 8 eolutlcma. AgreeMnt 
with the corresponding P-vxva solutions te 
nearly the erne whether or not the nailer 
eigenvalues of tha Inner product matrix ara 
retained In the Inversions. The double couple 
component b generally aeoounl flor more then 2/3 
or tho total co® ant. Bc-raxl faulting Hoag an 
essl to northeasterly strike charuotorlue the 
meohanlamfl In the prinolpal eons of srterihoak 
activity. Strike-Blip neubenloss eomietent 
with horixontal joapreselon normal Lo the ere 
prevail In the delayed afterahook tone Inceted 
200 km northreit of the ulnehock. Of tho 
earthquake* subjected to Lhle Biu-raoe vivo 
analyils the foreshock stood out us having fait 
e aignlrioanUy higher apparent stress, parhapa 
as ouch aa one half as order of magnitude 
higher than tha othars. Tbsae raaulta suggest 
that aceurste source pxrsoetera for udiraie to 
seall aegnJtude esrlhquaias could bs routinely 
datermlnad Trom aurracs vaves racordad by tba 
SPO’a and ABFO'e. In partliular, the nBahaalBns 
or amnll magnitude forashooka could he ohtsinad 
In thla way. (Focal faptbs, Mount Tensors, 

Great Slabs Earthquake' . 

J. Geophys, Pei., Red, p» pBr 1R0S26 

6970 StrnctHte af cruet snd upper rantle 
SBISHIC AH1B0THOPY OBSERVED IH UPPER OCEANIC CRD BT 
R. A. Btephip (Woods Hole Ocsanogreyhlc Instllu- 
tion, Woods Ealu, HA 02343) 

Bsiamlc asluotrapy fn tbs upper 1500m. or 
ocasnlc ba saaent haa bian ohsarvad by polarluu- 
tlos onalyule of thraa-coaponont borahnla ieino- 
Htar records, Tha most convincing avldsnca for 
the anisotropy la shear wav* splitting for saplo- 
■lva nonreas at four aiiniths. Coopian tonal wave 
particle nation divlatlms suggesclve or snlilropy 
an also observed but thay say be caused by l«ar- 
al lnhumoganattlaa. Tha anlaotrupy was hoc re- 
solved by travel-! lma analysis. The ohiorvsd 
vslucltlee snd particle motions In thi boritontaL 
plana can bs mudallod to within a standard dsvia- 
tlon by awning a perfectly alaaclc, hcMganaods, 
anlaocroplc layer 2 with hsxigonal symstrt and a 
harlsontal aynmatry axis. Tbo moat ptobable cause 
of the anisotropy la prafsrrsd crack orlsntatlon. 
Gaophya. Raa. Last., Fapar IL099& 

69FB Btruntur* of th* crust and 
upp*r aantl* 

STRUCTURE ALONG THE NORTHWEST EDGE OF 
THE SNAKE RIDER PLAIN INTERPRETED FRON 
SEISMIC REFRACTION 

L.H. Pinkratz (II. E. ainlagionl Buruiy. 
D*nu*r Federal Center, 

Denver, co., B02E5 ) H.D. Ackeroun 

ine result* of 1 selemic refrsction 
survey at the Idshe Hitlonai Engineering 
Liborstory along the northmeet bound try 
of the Bn ike River Plain shsow that uelo- 
citles of th* volosnic rooks senistn the 
Plain Increase from l.B km'iec it the 
surface to 5, 2-8.5 la/nc at depths 
sataeen spprnx lane ly 2EBB-E9M meters. 

An *xpIorailon will in the area <lNEL-t> 
encountered CenozolC uolcanlc rack mtth 
■on* Interneddea isdimints to 1 deptn of 
246R meter* underlain kg 111 maieri Of a 
mgodsciti porphyry. Th» refraction dsta 
demdnitrsti 1 nesriy fault-1 Iks aisoon- 
tinuitg of about 1BRB niters displictment 
beneath the plain, about l.B kn fros tn* 
southeast flank of th* Area KillsiLost 
River Rangel. Nhelher (hit aieconiinuity 
represents the nsrthaitt flinh of the 
Snake River Plain grasen, the aail flank 
of the Lost River Ring* fault, or 1 nil- 
dera mall is nol known. Fht rtiult* 
further indicate that Paleoioic roeka may 
extend bensath tn# plain aa far is S.B km 
sou t heist ear d from (he nreu Hills, 
lie line rsfr set ion. Bn sue River Plain! 

J. Geophya. Ras., Red. Paper LB105S 

6970 Btructura of tba cruse and upper mull 
A COHFtnnt MODEL FTUDT Of IBE PS DP ABIT I Od 01 THI 
LOFfl-BABBE FH FHiBE 
Josuph F, Cst trust (Hawaii lcatltuKs ei 
Ciopbyilcs, flulvsralty «( Esuail, Baulalu, 

Bauai i 96411) aad L. Ball Fr»ar 

Byutbstlc Iua|-ras|s (bi|b-fraqusa(F) P* pbisss 
that fit both tbs arrival tlmsi and, 

Ufortintly, tbs charastarlidc lost cedi 
duration uf this pbss* ara gansratsd uslsg a 
vsloelly-dapih medal mbs III rat with loi|-rao|* 
reFractleo sad surfacs wi»s obisrvatloos. Tbssa 
■ynchailcs show chat a cruitsl |uMad-MiS pljis 
as Inortsst part lu tbs cbsrsctar *1 Uplaal 
lung -Tings Fs cudsi In particular, tha luiasl 
saplitcd* arrivals »t raugfi griatir than about 
B 3 uxopigata tbreugb (hi ernst.l wavs gslds. 
Comparison of s syotbsllc looi-raugs Fj slgual 
with as observation of this phssa it 6 
■u||ss(i that say P-rsloeltT Insrslou *t thu 
base or th* lltboiphsr* must bs small. 
rasult Is nsslstrat with tha asomaloMly high Q 
valuas for Bn praviouslj reported by olhat 
authors linos a P-^sIoallJ tnvaralos muek smallar 
than tha asioclstad B-..loclty Imvsta Ion mass 1 
that cesnallni would sxtrael much mori 
lov-fraquiBcy un*r|f from long-rani* In than It 
would fro. long -ramg a In. 
islimogmi, crust sad uppsr mantis, esmpetur 
mods ling) • 

Gaophys- >**■ LBtt - ■ p, P er 1 10556 

6970 Structure of the c™« A 

A DIRECT HEASITMHEHT OF THE DIBTAWE IE™™ * 
HTPOCmm IN A BEHIHT-WABATI ZOHE AND THE 
ELAB-ASTHESOBPHERK CMTIACT 
Joseph P. Stofaol ^, 5 ^ 

Stanford Dalv.r.lcy, Stanford .CAsajOSJ 

J OfllLar mil flluft Cm ICrot^r 

^ m-rar-rant of th. « 

Sa 

Iha a lab-ai thaoospba ra Jfalrtta 

t.laaaiamlc atatlon. sraaral *^ *' " ** 

possible soorea or r““ iv8 ' tlw ol 

asssa.'ssSEsn— 

“SSSSSSl 

Which occurred In th. dl.ta«a, 

pinned dolrale opno. betwsaa th* tw* 

Whun t T„5irsf*- that tho upper UF*' "1 

aphor* contact , 

Geophys. H^".. ^ , “ Ml j . 

6970 StriisiUTa of th " 

BSIBH1C PROPCTTIES, WttWt 1 ■ . ... 

. THE ICELAWIP, OU6T f « faologl* ’ 

Mtolso-i. Ciirln wUjUy w^ 
cal Bclasrea and c * phi ' HSL. mi«> wid .. 

■ ■■ Of WahlPitoo,- srattu, HMhlaiM 8 f. 

, daolll Its <n4 j par ®J , ‘{ , g (or US saap* 88 
Coaflmlrg P ra..ur** The 

and alll* [hTOO * h ^“.^itifely !« dt 

, within tbt flW ^ J ,iu «MWd* ■»«“ ' 


unlta. Btlou Fflr, ndirs, ih.- ,I|U .w,l I I,, 
valoc Idea shnu ",,l . -II I . in.-n iw. with 
depth wl.lrh urn rtl.it>. I |.i rl< in,-. - In 
■>«F an' 1 Indppnn.knl nl p..r..Hl(v. Ii„ w t |.. 
Htndlinl ldVp/.l:.) win, in ,hl>. r,-.|„n |_ . 
drl litre l.y Hip |nbr.,,Lnrv vrli.c If Ira ..n-l 

arpru.ln.tiva n.f. a-l, m nt 

lleM rrlr.1,1 |nr n, .i...r,-.nia. |- i,.i. 

Ilea m.ir d., hmv „i al... i„|,- | ,t, ,i 

Incrr.iairg a1ti r.ll Inn With ■!, ] .ll. in 
p.irl Ifulai , n.1 ln.-r.M-. In ■ pt.ti.Ir rnat.-ni 
Hie Jbinj.mr. nf ,-pl.ln|.. I„ ,|. v r ..,l. r.-, .. 
■■f'-il lr.« 1 1.1- luwi-r I'.ittl. n „i r .ir I III... 

i.urpnrit. a ri-rar.»rpiilr nr *>:■■■ i,.r n. ■ 

laser 7 l...inl.irv In II, Ir livlnn. 1 I. 
srlft. II/, ilrnaltv, hiaall). 

Geophya. Bon., n,.!, p jpi . r inlon 
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7799 Solar phyalcu, discs I tenuous 

NITRATE ION IN ANTAFCT1C FIRM AS A HAUER FOR 

SOLAR ACTIVITY 

E. J. tellst (Dapariueni of Geology. University 
of Kansas, Lawrence, Fenssi 6*0431 B. C. Parlor 
Flrn cores (roo South Foie end Voslok aiatlonu 
have bran analysed for nitrate to dsiemlna if 
variations In concentration can be related to 
knoun variations In solar activity. Both analyl- 
cul records ara roughly 1200 years In length and 
ata haatd on 1633 Individual analytes lien Lhs 
IQB a South Pole core am 398 analysis fren the 
top 47 Mtara of iha Vusiok care. Although thr 
local it l,s aru aspirated b; 1100 kn, there te 
aubatintial ulallarlty between Ihe rerorda and 
tha Modem Knlnn, Hiundor Hlnlnin and HeJIeval 
HnxlM are pruaenc In both (urea. Hu r conic 
analyala of core data aod assoc I at rd anew pit 
atudlas tnply ■ direct connect loo between a.ilmr 
activity and nitrate concnotrat Ion In sntnri tle 
flrn. (Solar activity, Antarctica, gin: Ir.li.gy, 
lea cbmlatry). 

fiaophya. Raa. Latt., Papar 1L0914 
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8130 Heat I low 

THEUUL CO.STJIUTIVI1Y AND TFHFKPAIURF STRLCfl'PE l«V 
THK FLTPARFJOPI'UR EdRlHOLF. 

E. R. Oxburgh IDtpslunl "I Edith Sciences, 
Deviling Street, Ci-iililj,. trig land! and S. 1 }. 

Agri-1 1 

Onu bundled and ten tulviavnlt cl I h ■’ ml 1 
svndu>livii, have bcneJic ,n sr-plr, .vrr .1 
I'HKhi di-pi I, inli-rvul In the Pvyjurf |.-r -l-i S l".|c- 
Ult tivpriiniR l ugrl, b.ndll I. I Km jn.l 
1 nt mi- 1 . The nun ..ui.lucl ivlt, .-I I I. m 

■m.l mlrumri In. rc,», villi Jcpili b, -.1 - >■! .'il. 
rvo-luag a eusinn-t valor "I .Ih.nil 1.9 w n" ’ V*'. 
TI.U imr.-jit r.siill, I ,.-- 1 Ih.- gl-«.(h >1 «.-c--n- 
Jarv nil., rul ■ wln.h fl', I-1- l-.-l. (ill Id* wirr. 

■Irprlk .n.t in i.'pl ph,*. < h iv in, l.*^r 

vi|i.i-vc| tlivrnil ■ • r.Ju:f it its . 

Th r lu ll 1 1. , b.-tw.-. r, 1 -i- in -I rh 

.■■>1 it i- it sb-'ui -W < ! (.•!•» - Hi. 

• i-ndu. ' ivc h. JI M -. i[[. ll, lu 1. I' -T ■ h in 
hall |1i. 11.JI cilia..- -..ilu% jn.| lh.-|.- 1, iri-u< 

„ ,.li:ri t 1 h tr ip ihlt lup'l. inl.-i.il lb, rl-.*ir,L 

,irm lu|.- .■ r. Ji I i.-d I. lit >1 1 1 t..r- ll 'll* 'll 1* fc - . 

■ Itrlaiid, lu 'l 1 l.h, . . 1 Jo- 1 1 . r. r.-- ,-. 1 11 -11 . ■ 

J. ..i-.ipli, a ifi.. fu). riper IBl'ZVI 


81 1'J Huai 1 low 

THE VFfPEFDPr PADIl'tl FFi'ilIt 111! '.DID I,' 
XIIFRACRL'SIAL STRATA A. :VI t I LI ► . Ullh 
IKPI KATIOSi fi.iR ivSTlMHAl Ht.M TIOW 
L.D. Tinlnlun iB-'in.rl Fr 1 - . Initltutr ul 

b»v|-h>'l.- ,' t- .. 1" 

wllvllcrsi JnJ. I'-I.jn.. . .1 -iri i, 

iOO 1 1 R.J. Hart and vh. ul< 

I be dominant Icilurcs -I 1 1 0 In Ihe 

Flsrbadorp-Cdr It toast I Ir urcu in t.utl. Air Us 
■ra a thltb soquoncs ol Freca-.brljn esruti- 

F I ud tocll w{ l hr wlrvJiartranJ bum jni the 

unlerlying Archrun buirc.-nl granite. Iha 
total crustal ilurlnrst 11 \ Jn 1-. mJ ihr 
avuraja otdsurrd htst flew is -*■ .*Wq - -. A l 
VredrlorL, lilt, ter ro the south ol the 1 Irrk- 
idcrp-Ctrlctonvillr arau, Ar-.hrsn yronitr 
farm the care of an updor.-i an] o.srt'irred 
■equrnce of strata. Freest save fun 1 1 I und 
gcologivdl studies prouldr Svldcr.ra rhal the 
Vradrfort bascrcnt granite haa alio bean a. re- 
turns!. teasing a *■ Ii kn thick union uf 
the Arenaan crysrollins crust. Profiles acral s 
the Yrad«Fart hssa^cnt, together with bjra- 
hoiss Through tha a. <rlvlng si rat »l ,ed_racb 1 . 
provtds a unique oppurtuuilv ul crasutiog the 
contribution of crulljl radioaclUr host pto- 

ductloo tu surlsca Tsai Flow. Mrjtwg two 
BXliaCa cwdalv for hsac product Ion in tha 
ltr.uraost c cube . Lhs soial contrlbuticri 10 
surfacs hrat flow froa radioactive beat i*m- 
r*t ion in th* cruat is cdlculoial at baturen 
’9 and « o«o‘ 2 . H*« flaw fros the rjntte 
In tbu Sauthwasturs Transvaal sac tor of tr.u 
haapaaal croton c« astleitad at bemoan 17 
and 11 dts' 1 . Thi* lew uppoecost rjntte heat 
flu* is about hall af lh« astipjird lor a., 
oceanic llthatpharf it equi I ibri'Q. AcnrrJ- 
Ingly, the low flu, provids* iiuldcncw lor J 
lithosphere thlcbn.si about doublu that al an 

old oceanic region. Thu un-x-.nl I lv high 
eattelir ol • ruiral l.tjl pmJuction. Odd tho 
corroapondini; low canllc he.it flea aru dnc. 
nxinly to tho o.rurr«nr* of .1 heal product ion 
I.onp beneath on upper ra",- of r,p,mnt|j| 
decline. Puhl I mix'd iut*s»ini» that lbs ro- 
duced heat How lean iccrpl lbl* .ippioi im- 
Jliun I.CJI flow ut tha kale ,f iha at.ibly 
, unite,- ntxl rust, arc not ■■■pposlrd bv thu 


1, ii ,<r.-l». ■ i.in. iiih..|.r...r. u... .„). 

1 . •-•■"I'hy -. !•».,, Bail. P,ip.-a I Blow 

al30 Plata (tetanies 

PUIEn DAY TICT0NUS OF THE GOL'Thi A4IEIN 
CUIllEMI AND H0IIMEA3TIIUI VbNRZUELA 
O- J. Fata* (l.annt-Duharly Geological Obaaiva- 
(ory ol Cwluubla UnlseraUy, Pallssdca, Haw toil 
11*3*61 V. P. Agism* 1 

Four (tltaacaiad aasamic arrays were opes at rd 
te norditjatam Vanasuala during iha siowr of 
1919, resulting in sccurat# locsllons fur about 
100 micro*. rthqualaa aad lour utw focal m*ch- 
uleas. On tht balia of Hits# new data, an 
io-dapth analyala, of lalaaalamlr data, and **□- 
logical vr-ldamra, ua propoaa a raw tectonic 
■ofa! far alia 1 out haa, tarn Caribbean. in ahia 
modal, undorihcuitlng of thv At I anise aaa floor 

■ long Iht Laaaar Ant I live la titsodrl lo (ha 
aoutbvast ol Trlntdad. Th* aubducaad slab is 
shown lo dip northwesterly hsneatb Trinidad and 
Iha Caribbean Saa, peril riling depths ol at 
lass I 150 km. Thla subdues loo earn Lna tea In chv 
vicinity of tha Loa Bajoa-EI Bo Id ado fault ton*. 
Chit trend* mw-Mf and u located In (ha Gull of 
Faria wait of Trinidad. Geologic evidence shows 
rLghi-laleral, asrllrs-alkp (RLSSl nation in thla 
fa-ill 10a*, probably initiated In the late Plio- 
e*<la, coaval with fabricate thrusting In cenival 
Trinidad. ThL* WNU-lfll Lranding fault *sie joins 
up with the E-W (Banding El Pllsr-Caaanar fault 
■yslra in norlhaaatarn Venaiuela, shat alao 
mover right laterally. Tha El Pi lav Fault la 

apparently ollaet by Kid trending faults that 
sahib, 1 ALS* motion as wall as lurml faulting. 
Tha satanaion ol (ha El Filar (ail I kotu north- 
ern TrLntdal Jess not play ■ najut rol* In thla 
c-'.ltl. Thia Kapler dalornslion patlavn is 
intarpreird ru b« (Is result ol WNW r.ot,.-n 'of 
ko,ll, Arvrtca rtlaliv.i c- Iha iitibbean plat?. 
Cn cur mlarprclai ion, its E-W coafor.unt ol 
C*UII,v cut ion is a:ci-.ei--. laird ly hl_%d rs.ti.nn 

■ a E-Id faults acl rrsulta In n.-turl faulting <n 

:.Sk->S£ faults. lhs lasllrr 1 -ap,nor.l .>1 H-S 
lciuijmes ta rallrcini by ptsi cut 1..0 ».vg 
(rtnding tiults an I 1, a- . uar... Ijird I. t-.s- 
inivrnal J«lvtn.,e -ao-.-«ral lir.vs -.1 rv.i.n.-, 

vj««II ih.1i ti.l* ..nplM r...|.. uf si , ik. .-sill' 


. P,.|, l i|vl ll'i'V,. 


0150 Plata TactooLoa 

TU UH0BRYAZBTIM3 OP PIV1TI HuTATlObJ IH 
platb txaiooica 

a. J. Km331nH*r (anil* 1, 24? Garden 31., 
Cambridge, Rg. 02138) 

IncomplmLm knovladg* of tba pattern of 
nagnatlc JlDomtlonn and fodoll Iran* form 
faulim rapraoontad by a<t floor np read- 
log data on two pin laa gnsratad by Iha 
mama a pm *4 log center lands to uncar- 
tslntlaa la * r*oon*t ruction af tba peat 
rtlmtlva nonf Igurmtlon of Cha platen. A 
riconmk ruction any ba repranantad bf Iha 
finite rotation tbnt describe* ono con- 
flgurmllon relative la nnothar. In this 
paper n method of roconnlrucilon la pro- 
vided that reflects th* uncartmintloe in 
tbo data. Tha netnol mlnlalxam a wnlgbt- 
ed liBBt-aiuaroa asasurs of fit mm a 
function or the rotation garna*t*ro. for 
a glT*n rotation the nenaur* of fit r*- 
praaenin tn* aua of oquaras of th* 
weighted din toucan of flxad and rote tad 
Jntm polntm ( rmprementlng correspond ing 
faramr plata Berlin mmgaenta) froa a 
eoxiuri plat* cargLn. Tha coxxun mmr B *in 
in eailaimtad. from the locations of tatr. 
fixed and rotated data points. Th* * a ‘ 1 - 
ha ted aarglri cor.alatn of * net of #reii(- 
clrcla arcs. It la ahown now tne ma trial 
or mconatructlon coy be utilized to at- 
tain on uncertainty region for tn* pole 
asd angla of rotation that characterleo 
«.« t'.r. It* rxtutlvr.. Tr.vn» ■■s-i.r.i;,*' 
ur« tner, uns-l to abuly tna jricif.sir.il" 1 
of rec^nut rue t Iona ir. the Jouth Is: iff 
for in* tlsea or or.ozall** 1 ' an I 18. 

“h* crst-flt recuna tructl-vno and ’.ii* ur.- 
certalnby region for th# mnosnly 18 pole 
at* In ijood agreement wiih prtvlojs wor*. 
However, tr.a jnc*rtaiziti*n in tn* anosa- 
lj if. pul# we-r« auk ntar.t tally und«r' , jti. 
:,.iri cy ;r«siqsa ir.vveii^wturo. 

1 -. . F -W. I n • r 

(157 General or Mlacallaaeoua 

7EIKEAB1L ITT AND FJICTKMAi. FIOPIBTItS OF EAR 

ASTIEA3 FAULT G0VCZ1 

C.L. Chu end C.T. Wang (Daparcaent of Geology 
and Gaophyalci. bkilvaralry ol California, Bar- 
Tally , Cal Ifamt* 94770). snj W. Ltn 
The permaablllty of a Sis Asdraaa (salt gouge 
Is dvcermlntd wider confining preaourea up to 
770 bsxi; It daevaaiaa with praaaura froa 24 
ua»j,tc| at 15 Bara to 0.) tsudarty ai 274 
lira. Thai* valuta arm leva* than Its valsss 
determined by Morrow at a). (1981). Flva 41 f- 
Farast aamplaa of fault geuga with algullfctsl- 
ly dlllsrnt graln-alx* dlacdkutlona wr, 
sheared barvaau rock joints usdar confining praa- 
luraa to dat arsine Iba affacta ef grain alia 

aid const leue ten on tbs strangth of ih* fault 

Ijuga- Tb* strangth of fault goug* clearly da- 
panda on ltn canst Uut Ion and grate alia distri- 
bution, with rba ccaraav aasdp fault gang* ■*■ 

Ing *txong*r than lb* finer clayey geuga- Fur- 
thermore, the coarsar goug* land* to scialn bat- 
dan after yielding, lauding (e greater strangth. 
Tin.* ■ on th* fan An4r*aa (salt, lskam)|tiilt1ii 
In gouge materials nay causa spatial variations 
In strength. Using (ha parmrabillly datarmlnad 
abova, wm andmala that Iba aaeaia per* grea- 
ter ■ ginsrusi lu the fault geuga aaa^lea during 
tht eaparlacalal shear leading may be nagllglkla- 
(permaabllltr, grain alee dlurrlhu(tou). 

Gaophya. Raa. Lett., Fapar IL0619 
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